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Date: 26 August 2013

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consulting

Project:  100-1U-2 & 100-1U-6 Remaining Waste Sites — Soil Full Protocol - Waste Site
600-371

Subject: Inorganic - Data Package No. XP0001-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. XP0001
“-prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte

- JIRVJB 7/23/13 Soil ] See note 1
JIRVJ7 7/23/13 Soail C See note 1
J1IRVJE 7123/13 Soil C See note 1
J1IRVJ9 7123/13 Soil C See note 1
J1RVKO 7/23/13 Soil C See note 1
J1IRVKH1 7/123/13 Soil C See note 1

1 — Metals by 7471B & mercury by 7471B.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action. Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested by Client

DATA QUALITY PARAMETERS

Holding Times

Analytical holding times for metals are assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time requirements
are as follows: Soil samples must be analyzed within 6 months for ICP metals
and 28 days for mercury. ;

All holding times were acceptable.



- Preparation (Method) Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank results,
samples with digestate concentrations less than five times the preparation blank
value have had their associated values qualified as non-detected and flagged
"UJ". Samples with concentrations of greater than five times the highest blank
concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the contract
required detection limit (CRDL), all nondetects are rejected and flagged "UR" and all
detects that are less than ten times the absolute value of the associated preparation
blank result are qualified as estimates and flagged "J". If the absolute value of the
negative preparation blank is greater than the instrument detection limit (IDL) and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged "UJ"
and all detects less than ten times the absolute value of the blank are qualified as
estimates and flagged "J". If the sample results are greater than ten times the absolute
value of the preparation blank, no qualification is necessary.

Due to method blank contamination, the lead and zinc results in sample J1RVJ6 were
qualified as undetected and flagged “UJ".

All other preparation blank results were acceptable.

Field (Equipment) Blank

One field blank (J1RVJ6) was submitted for analysis. | Thirteen analytes were detected
in the field blank. Under the WCH statement of work, no gualification is required.

Accuracy

Matrix Spike and Laboratory Control Sample

Matrix spike (MS) and laboratory control sample (LLCS) analyses are used to assess the
analytical accuracy of the reported data. The matrix spike is used to assess the effect
of the matrix on the ability to accurately quantify sample concentrations. Recoveries
must fall within the range of 75% to 125%. Samples with a recovery of less than 30%
and a sample result below the IDL are rejected and flagged "UR". Samples with a
recovery of 30% to 74% and a sample result less than the IDL are qualified "UJ".
Samples with a recovery of greater than 125% or less than 74% and a sample result
greater than the IDL are qualified as estimates and flagged "J". Finally, for samples with
a recovery greater than 125% and a sample result less than the IDL, no qualification is
required.



Due to matrix spike recoveries outside QC limits, all aiuminum (172%), iron (184%) and
silicon (139%) results were qualified as estimates and flagged “J".

All other accuracy results were acceptable,

Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between the
recoveries of matrix spike duplicate (MSD) analyses performed on a sample in the
analytical batch. Precision may alternatively be assessed using unspiked duplicate
analyses performed on a sample in the analytical batch. If both sample and replicate
activities (concentrations) are greater than five times the CRDL and the RPD is less
than 30%, no qualification is required. If either activity (concentration) is less than five
times the CRDL, the RPD control limit is less than or equal to two times the CRDL. if
the RPD is outside the applicable control limit, associated results are qualified as
estimated detects or estimated non-detects.

All laboratory duplicate results were acceptable.

Field Duplicate

One set of field duplicates (J1RVJ7/J1RVJ8) were submitted for analysis. Field
duplicates are compared using the same criteria as for laboratory duplicates. Ali field
duplicate results were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area RQLs to
ensure that laboratory detection levels meet the required criteria. All results met the
RQL. ‘

Completeness
Data package No. XP0001 was submitted for validation and verified for completeness.

Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.



MINOR DEFICIENCIES

The following minor deficiencies were noted:

« Due to method blank contamination, the lead and zinc results in sample J1IRVJ6
were qualified as undetected and flagged “UJ".

« Due to matrix spike recoveries outside QC limits, all aluminum (172%), iron (184%)
and silicon (139%) results were qualified as estimates and flagged “J”.

Data flagged "J" indicates that the associated concentration is an estimate, but under
the WCH statement of work, the data may be usable for decision-making purposes. All
other validated results are considered accurate within the standard error associated
with the methods.

REFERENCES

Washington Closure Hanford Contract #500W307A00 (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.



Appendix 1

Glossary of Data Reporting Qualifiers



AQualiﬂers which may be applied by data validators in compliance with WCH validation
SOW are as follows:

U

uJ

BJ

UR

NJ

Indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the sample quantitation limit corrected for
sample dilution and moisture content by the laboratory.

Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. Due to
a minor QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

Applied to inorganic analyses only. Indicates the analyte concentration was
greater than the IDL but less than the CRDL and is considered an estimated
value.

Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

Indicates presumptive evidence of a compound at an estimated value. The
data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

Indicates presumptive evidence of a compbund. The data may not be valid
for some specific applications (i.e., usable for decision-making purposes).



Appendix 2

Summary of Data Qualification



INORGANIC DATA QUALIFICATION SUMMARY*

L

4719-3D

SDG: XP0001 REVIEWER: Project: 600-317 PAGE_1 OF1
ELR

COMPOUND QUALIFIER SAMPLES AFFECTED | REASON
Lead uJ J1IRVJ6 Method.blank
Zinc Contamination
Aluminum J Ali MS recovery
Iron
Silicon

* - The Qualified Data Summary Table includes laboratory applied “U” qualifiers not
specifically identified here. The laboratory applied “U” quahﬁers are included to minimize

misinterpretation of results contained in the table.




Appendix 3

Annotated Laboratory Reports



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  August 2, 2013

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: XP0001
Project: RC-232 Soil
Client Sample ID: JIRVJ6 Project: WCHN00213
Sample ID: 330215001 Client ID: WCHNOO1
Matrix: SOIL
Collect Date: 23-JUL-13 08:40 V‘/
Receive Date: 25‘—JUL—13 Q ,zs\\’s
Collector: Client
Moisture: <0.1%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
Mercury Analysis-CVAA
SW846 7471B Mercury in Solid "Dry Weight Corrected"”
Mercury U 3.83 3.83 11.4 ug/kg 1 NOR1 0772913 1628 1317755 1
Metals Analysis-ICP i
ICP METALS 6010TR Close-out List "Dry Weight Corrected”
Aluminum N 143000 6670 19600 ug’kg 1 HSC 08/01/13 1311 1317524 2
Arsenic U 490 490 2940 ug/'kg 1
Barium 2040 98.0 490 ug/kg t
Beryllium U 98.0 98.0 490 ug’kg 1
Boron u 980 980 4900 ug/kg 1
Cadmium U 98.0 98.0 490 ug/kg 1
Calcium 40800 7840 24500 ug/kg 1
Chromium B 194 147 490 kg 1
Tron N 282000 7840 24500 ug/kg 1
Magnesium B 20500 8330 29400 ug/kg 1
Manganese » 7610 196 980 ug’kg 1
Molybdenum U 196 196 980 ug’kg 1
Nickel B 246 147 490 ug/kg 1
Potassium 51600 6280 24500 ug/kg 1
Selenium U 490 490 2940 ug’kg 1
Silicon MN Y 183000 1470 9800 ug/kg 1
Silver u 98.0 98.0 490 ugkg 1
Sodium B 9020 6860 24500 ugkg 1
Copper U 294 294 980 ug/kg 1 HSC 07731113 1449 1317524 3
Antimony U 324 324 980 ug/kg 1 HSC 08/01/13 1322 1317524 4
Cobalt B 149 147 490 ugkg 1
Lead sc U 742 324 980 ugkg 1
Vanadium B 327 98.0 490 ug/kg 1
Zine c VY 1330 392 980 ug/kg 1
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 3050B SW846 3050B Prep for 6016C AXG2 07/30/13 0750 1317523
SWB846 74718 Prep SW3B46 7471B Mercury Prep Soil AXS5 07/26/13 1614 1317753
>age 60 of 79
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 28407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  August 2, 2013
Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: XP0001
Project: RC-232 Soil
Client Sample ID: JIRVJ7 Project: WCHN00213
Sample 1D: 330215002 Client ID:  WCHNOO1
Matrix: SOIL
Collect Date: 23-JUL-13 09:00 'Ls\ 4
Receive Date: 25-JUL-13 C6
Collector: Client
Moisture: 2.93%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
Mercury Analysis-CVAA
SW846 7471B Mercury in Solid "Dry Weight Corrected”
Mercury u 4.13 413 123 ug/kg I NOR1 07729/13 1635 1317755 1
Metals Analysis-ICP
ICP METALS 6010TR Close-out LS: "Dry Weight Corrected”
Aluminum N J 5660000 6740 19800 ug’kg 1 HSC 0731/13 1421 1317524 2
Arsenic 4170 495 2970 ug/kg 1
Barium 56300 99.1 495 ug’kg 1
Beryllium B 263 99.1 495 ug/kg 1
Boron B 3800 991 4950 ug/kg 1
Cadmium B 217 99.1 495 ug/kg 1
Calcium 4640000 7920 24800 ug/kg 1
Chromium 10800 149 495 ug/kg 1
Tron Nj 17300000 7920 24800 ugkg i
Magunesium 3770000 8420 29700 ug/kg 1
Manganese d 245000 198 991 ug’kg 1
Molybdenum u 198 198 991 ug/kg 1
Nickel 10300 149 495 ug/kg 1
Potasgsium 1500000 6340 24800 ug/kg 1
Selenium U 495 495 2970 ug/kg 1
Silicon MN 427000 1490 9910 ug/kg 1
Silver B 206 99.1 495 ug/kg 1
Sodium 114000 6930 24800 ug/kg t
Copper 9850 297 991 ug’kg 1 HSC 0731/13 1502 1317524 3
Antimony DU 3270 3270 9910 ug/kg 10 HSC 08/01/13 1336 1317524 4
Cobait D 5810 1490 4950 ug/kg 10
Lead BD 7350 3270 9910 ug/’kg 10
Vanadium D 42800 %1 4950 ug/kg 10
Zinc D 35400 3960 9910 ug’kg 10
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 3050B SW846 3050B Prep for 6010C AXG2 07/30/13 0750 1317523
SW846 7471B Prep SW846 7471B Mercury Prep Soil AXSS 07/26/13 1614 1317753
dage 62 of 79
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  August 2, 2013

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: XP0001
Project: RC-232 Soil
Client Sample ID: JIRVI8 Project: WCHNO00213
Sample ID: 330215003 Client ID:  WCHNO001
Matrix: SOIL
Collect Date: ~ 23-JUL-13 09:00 }/"
Receive Date:  25-JUL-13 \Qg \S
Collector: Client d()
Moisture: 3.3%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
Mercury Analysis-CVAA
SW846 7471B Mercury in Solid "Dry Weight Corrected”
Mercury u 4.04 4.04 12.0 ug/kg 1 NOR1 07/29/13 1636 1317755 1
Metals Analysis-ICP
ICP METALS 6010TR Close-out Lig "Dry Weight Corrected”
Aluminum N ) 5610000 6160 18100 ug/kg 1 HSC 07731/13 1423 1317524 2
Arsenic 3510 453 2720 ug/kg 1
Barium 56900 90.5 453 ug/kg 1
Beryllium B 266 90.5 453 ug/kg 1
Boron B 2270 905 4530 ug/kg 1
Cadmium B 186 9.5 453 ug/kg 1
Calcium 4760000 7240 22600 ug/kg 1
Chromium 9560 136 453 ug’kg 1
fron N _{ 16900000 7240 22600 ug/ky 1
Magnesium 3520000 7700 27200 ug’kg 1
Manganese * 232000 181 905 ug/kg 1
Molybdenum U 181 181 905 ug’kg 1
Nickel 9170 136 453 ug/kg 1
Potassium 1410000 5800 22600 ug’kg 1
Selenium u 453 453 2720 ug/kg 1
Silicon MN 314000 1360 9050 ug/kg 1
Silver B 214 90.5 453 ug/kg 1
Sodium 135000 6340 22600 ug/kg 1
Copper 10200 mn 905 ug/’kg 1 HSC 07/31/13 1504 1317524 3
Antimony DU 2990 2990 9050 ugkg 10 HSC 08/01/13 1350 1317524 4
Cobalt D 5670 1360 4530 ug/kg 10
Lead BD 6800 2990 9050 ug/kg 10
Vanadium D 44500 905 4530 ug/kg 0
Zinc D 35000 3620 9050 ug/kg 10
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 3050B SW846 30508 Prep for 6010C AXG2 07/30/13 0750 1317523
SW846 7471B Prep SW846 7471B Mercury Prep Soil AXSS 07/26/13 1614 1317753
>age 64 of 79
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Report Date:  August 2, 2013
Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: XP0001
* Project: RC-232 Soil
Client Sample ID: JIRVJ9 Project: WCHNO00213
Sample ID: 330215004 Client ID: WCHNOO1
Matrix: SOIL
Collect Date: 23-JUL-13 09:10 \ -3
Receive Date:  25-JUL-13 W 6\ 2s\¢
Collector: Client
Moisture: 2.78%
Parameter Qualifier  Result DL  RL Units DF Analyst Date Time Batch Method
Mercury Analysis-CVAA
S$W846 7471B Mercury in Solid "Dry Weight Corrected”
Mercury B 4.11 405 12.1 ug/kg 1 NOR1 07729/13 1641 1317755 1
Metals Analysis-ICP
ICP METALS 6010TR Close-out Ligt "Dry Weight Corrected”
Aluminum N ) 5530000 6340 18600 ug/kg 1 HSC 0731713 1437 1317524 2
Arsenic 3840 466 2800 ug/kg 1
Barfum 65600 93.2 466 ug/kg 1
Beryllium B M 932 466 ug/kg 1
Boron 4660 932 4660 ug/kg 1
Cadmium B 314 932 466 ug/kg 1
Calcium 11300000 7450 23300 ug/kg 1
Chromium 10200 140 466 ug/kg 1
fron N Y 16900000 7450 23300 kg 1
Magnesium 3480000 7920 28000 ug/kg 1
Manganese * 242000 186 932 ug/kg 1
Molybdenum U 186 186 932 ug’kg i
Nickel 8320 140 466 ug/kg 1
Potassium 1540000 5960 23300 ug/kg 1
Selenium U - 466 466 2800 ug’kg 1
Silicon MN 560000 1400 9320 ug/kg 1
Silver B 163 93.2 466 ug’kg 1
Sodium 106000 6520 23300 ug/kg 1
Copper 9690 280 932 ug/kg 1 HSC 07731/13 1516 1317524 3
Antimony pU 3070 3070 9320 ug/kg 10 HSC 08/01/13 1353 1317524 4
Cobalt D 5360 1400 4660 ug/kg 10
Lead BD 8160 3070 9320 ug/kg 10
Vanadium D 46700 932 4660 ug’kg 10
Zinc D 36100 3730 9320 ugkg 10
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW346 3050B SW846 3050B Prep for 6010C AXG2 07/30/13 0750 1317523
SW846 74718 Prep SW846 7471B Mercury Prep Soil AXSS 07/26/13 1614 1317753
age 66 of 79
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date:  August 2, 2013
Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: XP0001
Project: RC-232 Soil
Client Sample ID: JIRVKO Project: WCHN00213
Sample ID: 330215005 Client ID:  WCHNOO1
Matrix: SOIL
Collect Date: ~ 23-JUL-13 09:20 }ﬂ/ \‘
Receive Date:  25-JUL-13 % % 7
Coilector: Client
Moisture: 2.3%%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
Mercury Analysis-CVAA
SW846 7471B Mercury in Solid "Dry Weight Corrected”
Mercury u 3.96 3.96 11.8 ug/kg I NORI 07729/13 1643 1317755 1
Metals Analysis-ICP
ICP METALS 6010TR Close-out Liﬁ “Dry Weight Corrected"
Aluminum N - 5720000 6630 19500 ug/kg 1 HSC 0773113 1439 1317524 2
Arsenic 3790 488 2930 ug/kg i
Barium 58700 97.6 488 ug/kg 1
Beryllium B 279 97.6 488 ug/kg 1
Boron B 3250 976 4880 ug/kg 1
Cadmium B 238 97.6 488 ug/kg 1
Calcium 5370000 7810 24400 ug/kg 1
Chromium 10200 146 488 ug/kg 1
Iron N Y 17400000 7810 24400 ug/kg 1
Magnesium 3710000 8290 29300 ug’kg i
Manganese he 248000 195 976 ug/kg 1
Molybdenum U 195 195 976 ug/kg 1
Nicket 10000 146 488 ug/kg 1
Potassium 1330000 6240 24400 ug/kg 1
Selenium u 488 488 2930 ug/kg 1
Silicon MN j 279000 1460 9760 ug’kg 1
Silver B 144 97.6 488 ug/kg 1
Sodium 128000 6830 24400 ug/kg 1
Copper 9940 293 976 ug/kg 1 HSC 073113 1519 1317524 3
Antimony DU 3220 3220 9760 ug/kg 10 HSC 08/01/13 1356 1317524 4
Cobalt D 5820 1460 4880 ug/kg 10
Lead BD 5790 3220 9760 ug/kg 10
Vanadium D 45200 976 4880 ug/kg 10
Zinc D 34200 3900 9760 ug/kg 10
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 3050B SW846 30508 Prep for 6010C AXG2 07/30/13 0750 1317523
SW846 7471B Prep SW846 7471B Mercury Prep Soil AXSS 0726/13 1614 1317753
dage 68 of 79
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 20407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date:  August 2, 2013
Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Contact: Joan Kessner Client SDG: XP0001
Project: RC-232 Soil
Client Sample ID:  JIRVK1 Project: WCHNO00213
Sample ID: 330215006 Client ID: WCHNOO
Matrix: SOIL
Collect Date: 23-JUL-13 09:25 ) \ —Ls\( 3
Receive Date: 25-JUL-13 (
Collector: Client
Moisture: 1.16%
Parameter Qualifier  Result DL RL Units DF Analyst Date Time Batch Method
Mercury Analysis-CVAA
SW846 7471B Mercury in Solid "Dry Weight Corrected”
Mercury U 3.98 3.98 119 ug’kg 1 NORI1 07729/13 1645 1317755 1
Metals Analysis-ICP
ICP METALS 6010TR Close-out List "Dry Weight Corrected”
Aluminum NJ 5950000 6630 19500 ug’kg 1 HSC 07731713 1441 1317524 2
Arsenic 3620 487 2920 ug’kg 1
Barium 59000 971.5 487 ug/kg 1
Beryllium B 282 97.5 487 ugrkg 1
Boron B 2990 975 4870 ug/kg i
Cadmium B 264 915 487 ug’kg 1
Calcium 2910000 7800 24400 ug’kg 1
Chromium 10400 146 487 ug/kg 1
Tron N2 17600000 7800 24400 ug/kg ]
Magnesium 3410000 8280 29200 ug’kg 1
Manganese * 250000 195 975 ug/kg 1
Molybdenum U 195 195 975 ug/kg 1
Nickel 8860 146 487 ug/kg 1
Potassium 1370000 6240 24400 ug/kg 1
Selenium U, 487 487 2920 ugkg 1
Silicon MNJ 345000 1460 9750 ug/kg 1
Silver B 285 91.5 487 ug/kg 1
Sodium 116000 6820 24400 ug/kg t
Copper 9670 292 975 ug/kg 1 HSC 07731/13 1522 1317524 3
Antimony DU 3220 3220 9750 ug/kg 10 HSC 08/01/13 1359 1317524 4
Cobalt , D 5730 1460 4870 ug/kg 10
Lead BD 6640 3220 9750 ug/kg 10
Vanadium D 45700 975 4870 ug/kg 10
Zine D 33800 3900 9750 ug’kg 10
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 3050B SW846 30508 Prep for 6010C AXG2 07/30/13 0750 1317523
SW846 7471B Prep SW846 7471B Mercury Prep Soil AXSS 07/26/13 1614 1317753
Page 70 of 79
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Page 52 of 79

Sample Analvsis

Sample ID
330215001
330215002
330215003
330215004
330215005
330215006
1202915432
1202915433
1202915436
1202915434
1202915435
1202920306
1202915936
1202915937
1202915940
1202915938
1202915939

Metals Fractional Narrative

WC-HANFORD, INC. (WCHN)

SDG XP0001

Client ID

JIRVJ6

JIRVY7

JIRVI8

JIRVI9

JIRVKO

JIRVK1

Method Blank (MB) ICP

Laboratory Control Sample (LCS)

330215001 (J1RVJ6L) Serial Dilution (SD)
330215001 (J1RVI6D) Sample Duplicate (DUP)
330215001(J1RVJ6S) Matrix Spike (MS)
330215001(J1RVJI6PS) Post Spike (PS)

Method Blank (MB) CVAA

Laboratory Control Sample (LCS)

330215001 (J1RVI6L) Serial Dilution (SD)
330215001 (J1RVJI6D) Sample Duplicate (DUP)
330215001 (J1RVJ6S) Matrix Spike (MS)

The samples in this SDG were analyzed on a "dry weight" basis.

Method/Analysis Information

Analytical Batch:

Prep Batch :

Standard Operating

Procedures:

Analytical Method:
Prep Method :

1317524 and 1317755
1317523 and 1317753

GL-MA-E-013 REV# 22, GL-MA-E-009 REV# 22 and GL-
MA-E-010 REV# 26

SW846 3050B/6010C and SW846 7471B
SW846 30508 and SW846 7471B Prep

17



Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing
conducted by GEL Laboratories, LLC. and with guidance from the regulatory documents
listed in this "Method/Analysis Information" section.

System Configuration

The Metals analysis-ICP was performed on a P E 5300 Optima radial/axial-viewing
inductively coupled plasma atomic emission spectrometer. The instrument is equipped
with a Burgener nebulizer, cyclonic spray chamber, and yttrium or scandium internal
standard. Operating conditions for the ICP are set at a power level of 1500 watts. The
instrument has a peristaltic pump flow rate of 1.4L/min, argon gas flows of 15 L/min and
0.2 L/min for the torch and auxiliary gases, and a flow setting of 0.65L/min for the
nebulizer.

The Metals analysis-ICP was performed on a PE 7300 Optima radial/axial-viewing
inductively coupled plasma atomic emission spectrometer. The instrument is equipped
with a Burgener nebulizer, cyclonic spray chamber, and yttrium or scandium internal
standard. Operating conditions for the ICP are set at a power level of 1500 watts. The
instrument has a peristaltic pump flow rate of 1.4L/min, argon gas flows of 15 L/min and
0.2 L/min for the torch and auxiliary gases, and a flow setting of 0.65L/min for the
nebulizer.

The Metals analysis-Mercury was performed on a Perkin-Elmer Flow Injection Mercury
System (FIMS-100) automated mercury analyzer. The instrument consists of a cold vapor
atomic absorption spectrometer set to detect mercury at a wavelength of 253.7 nm.
Sample introduction through the flow injection system is performed via a peristaltic
pump at 9 mL/min and nitrogen carrier gas rate of 80 mL/min.

Calibration Information

Instrument Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

CRDL Requirements

All CRDL standards met the advisory control limits with the exception of potassium,
antimony, and lead. PQLO! (analyzed at 12:43 on 08/01/13) recovered high for
potassium; however, the sample result was 2x greater than the PQL, therefore the data is
reported. PQLO2 (analyzed at 13:43 on 08/01/13) and PQLO3 (analyzed at 14:20 on
08/01/13) recovered high for antimony; however, the sample results were less than the
MDL, therefore the data is reported. PQLO2 (analyzed at 13:43 on 08/01/13) recovered
high for lead and the samples in this SDG were not less than the MDL or 2x greater than
the PQL. The samples were analyzed on 3 separate passing calibrations. A bracketing
PQL recovered high for lead in all 3 analyses due to possible matrix interactions. The
lead results could be biased slightly high. The data is being reported.

Page 53 of 79
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ICSA/ICSAB Statement
All interference check samples (ICSA and ICSAB) associated with this SDG met the
established acceptance criteria.

Continuing Calibration Blank (CCB) Requirements
All continuing calibration blanks (CCB) bracketing this batch met the established
acceptance criteria.

Continuing Calibration Verification (CCV) Requirements
All continuing calibration verifications (CCV) bracketing this SDG met the acceptance
criteria.

Quality Control (QC) Information

Method Blank (MB) Statement
The MBs analyzed with this SDG met the acceptance criteria.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

Quality Control (QC) Sample Statement
The following sample was selected as the quality control (QC) sample for this SDG:
330215001 (J1RVI6).

Matrix Spike (MS) Recovery Statement

The percent recoveries (%R) obtained from the MS analyses are evaluated when the
sample concentration is less than four times (4X) the spike concentration added. The MS
met the recommended quality control acceptance criteria for percent recoveries for all
applicable analytes with the exception of aluminum, iron, and silicon.

Duplicate Relative Percent Difference (RPD) Statement

The relative percent difference (RPD) obtained from the designated sample duplicate
(DUP) is evaluated based on acceptance criteria of 20% when the sample is >5X the
contract required detection limit (RL). In cases where either the sample or duplicate value
is less than 5X the contract required detection limit (RL), a control of +/-RL is used to
evaluate the DUP results. All applicable analytes met these requirements with the
exception of manganese.

Post Spike (PS) Recovery Statement

The percent recoveries (%R) obtained from the PS analyses are evaluated when the
sample concentration is less than four times (4X) the spike concentration added. The PS
met the recommended quality control acceptance criteria for percent recoveries for all
applicable analytes and verifies the absence of matrix interferences.
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Serial Dilution % Difference Statement

The serial dilution is used to assess matrix suppression or enhancement. Raw element
concentrations that are 25X the IDL/MDL for CVAA, 50X the IDL/MDL for ICP, and
100X the IDL/MDL for ICP-MS analyses are applicable for serial dilution assessment.
All applicable analytes met the acceptance criteria of less than 10% difference (%D) with
the exception of silicon.

Technical Information

Holding Time Specifications

GEL assigns holding times based on the associated methodology, which assigns the date
and time from sample collection of sample receipt. Those holding times expressed in
hours are calculated in the AlphaLIMS system. Those holding times expressed as days
expire at midnight on the day of expiration. All samples in this SDG met the specified
holding time.

Preparation/Analytical Method Verification

All procedures were performed as stated in the SOP. Method SW-846 3050B is nota
total digestion technique for most samples. It is a very strong acid digestion that will
dissolve almost all elements that could become environmentally available. By design,
elements bound in silicate structures are not normally dissolved by this procedure as they
are not usually mobile in the environment.

Samiple Dilutions

Dilutions are performed to minimize matrix interferences resulting from elevated mineral
element concentrations present in solid samples and/or to bring over range target analyte
concentrations into the linear calibration range of the instrument. Samples 330215002,
330215003, 330215004, 330215005, and 330215006 required dilutions in order to bring
raw values of titanium within the linear range of the instrument, and for the analytes
antimony, cobalt, lead, vanadium, and zinc that titanium interferes with, in order to
ensure that the inter-element correction factors were valid on the ICP.

Preparation Information
The samples in this SDG were prepared exactly according to the cited SOP.

Miscellaneous Information

Electronic Packaging Comment

This data package was generated using an electronic data processing program referred to
as virtual packaging. In an effort to increase quality and efficiency, the laboratory has
developed systems to generate all data packages electronically. The following change
from traditional packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files.

Presently, all initials and dates are present on the original raw data. These hard copies are
temporarily stored in the laboratory. An electronic signature page inserted after the case
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narrative will include the data validator's signature and title. The signature page also
includes the data qualifiers used in the fractional package. Data that are not generated
electronically, such as hand written pages, will be scanned and inserted into the electronic
package.

Data Exception (DER) Documentation

Data exception reports are generated to document any procedural anomalies that may
deviate from referenced SOP or contractual documents. The following DER was
generated for this SDG: 1207485. A copy is included in the Miscellaneous Data section
of this package.

Additional Comments
Additional comments were not required for this SDG.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis
has met all of the requirements of the NELAC standard unless otherwise noted in the
analytical case narrative.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition,
all data designated for CLP or CLP-like packaging will receive a third level validation
upon completion of the data package.

The following data validator verified the information presented in this case
narrative:

S M e DS )13
=
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GEL Laborstories LLC

DER Report No.: 1207483

Form GEL-DER Revision No.: 2
‘ DATA EXCEPTION REPORT
!
) T
r Mo.Day Yr. Division: 1 Quality Criteria: Type: i
[ 01-AUG-13 Industriai | Specifications Process
; I ;
[— Instrument Type: Tost / Method: 1 Matrix Type: Client Code: !
‘ ice SW848 30508/6010C | Solid WCHN
Batch ID: Sample Numbers:
1317524 See Below

Application lssues:

Failed RPD for DUP

I
|
I
|
|
|
i‘ Other
[

Failed Recovery for MS/PS

Potentially affected work order(s)(SDG): 330215(XP0001),330221(XP0002),330227(XP0003)

Specification and Requirements

‘ Exception Description:

DER Disposition:

( 1. Failed Recovery for MS/PS:

l QC  1202915435MS,1202915438MS,

1202915441MS

2. Failed RPD for DUP:

1202915440DUP

| ac 1202915434DUP,
|
|
|

3. Low level PQL recovered high for lead:

1. The matrix spike recovery failed outside of the control limits for
aluminum and silicon for 330221 and aluminum, iron, and silicon for
330215 and 330227. The post spike passed the required control iimits for
all analytes. This verifies the absence of a matrix interference. Per GEL's
accredited methods and SOPs, a corrective action is not required and the
data is qualified and reported.

2. The sampile and sampie duplicate % RPD failed outside tha control
limits for iron and manganese for 330227 and manganese for 330215 due
to possible sampie non-homogeneity. Per GEL's accredited methods and
SOPs, a corrective action is not required and the data is qualified and
reportad.

3. The samples werse analyzed on 3 separate passing calibrations. A
bracketing PCQL recovered high for lead in all 3 analyses due to possible
matrix interactions. Samples 330215001, 002, 003, 004, 005, 008 and
330221001 were not less than the MDL or 2x greater than the PQL. The
lead results couid be biased slightly high. The data is being reported.

Originator's Name:
Helen Cameilo

Page 57 of 79

01-AUG-13

Data Validator/Group Leader:
Jamie Johnson 01-AUG-13
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6L JO t 98ed

: 336215 ,
=T of2
Washington Closure Hanford |CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST|  Rrcz:zas | ™
Collector Company Contact Teisphone No. Code Data Tumaround
A Donnvm Joan Kessner 375-4688 I KESSNER, JH | e 8 ' .
100-1U-2 & 10p-1U-6 Remaining Wasta Stes 600-371 RC-232 F mo a3y
T Logbook No. COA o:snmom‘f.
H-11-009 EL (bbb (2003312000 ed &« |
Shipped T Dtfsite Property No. 8
Eberiine - GEL /4‘/2-0 ¥13 See OS
POSSIBLE SAMPLE HAZARDS/REMARKS |
Cool 4C Caol 4C
None Praservation
Type of Container | P oG
Special Handling and/or Storage — ‘
Al No. of Container(s) ' 1
Volume ‘ 125mi. 125mi
‘is-n-m 1
| (1)
SAMPLE ANALYSIS oo | Somvor
Sampla No. Matrix Sample Date Sample Time N PRI 7 B o TS PR Y N
JIRVIE SOIL 2-23-17% | og¥s X
JRWI7 ~ SoiL 2.23- I3 a%e e X X
JIRVIS - SOIL 72-3-13 2 LY 4 X _
JIRV® SOIL 7-13 - 13 9]¢ A A
JRVKO .~ SOIL 7-23 -13 0920 A |4
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS ol
Retnquished By/Ramoved From DawTime ;o 5 (1) ICP Metals - 6010TR (Close-out Lisf) {Akuminum, AnmmyArsechmBeryﬁwn. Cadmium,
Gaickins Chuonrn, Coball. Cogper; baenim, Nicke!, Potassium,
/(.Du»m ”‘ﬁ arsy T-T239> Sdumsmmsm SO&mVanadh:.nMch) Memwy - 7471 - (CV) {Mercury}
QU By/Red ‘DalniTine /573"
g | 3«3
b ‘ Oate/Tome /" SO
He 7.-23.+3
_aimauiahed By e 1OF
o P24 w 7-2¢13
S "" tors [
;&DH‘O L —7 2415 ] -
whed By/Removed From Recer
Relinquishad novad From Date/Time
FINAL SAMPLE |Prpossl Metod Mgty DaserTine XP0001
DISPOSITION

WCH-EE-011 i Generated Date/ ime: 071222013 16:16, POT
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6L 30 G 38ed

Washington Closure Hanford |CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-232040 | TR
- — Fompany Contact Telephone No. Coordinator 3 Dats Turnarcund
A I!Du.»mum Joan Kessner 3754688 kEssner, o |FreCo%e 8 :
Project Designatior Location |sAF No. ays
100-1U-2 & 100-4U-6 Remaining Wasle Sites 600-371 RC-232 I oaedg 37350
ice Chest No. LOghak No- F0A of Shipment
WCH=I-009 =L bbb 0603712000 45X
Shipped To Dffsita Property No. .
Eberline - GEL A120893 SEC (?SPC'
POSSIBLE SAMPLE HAZARDS/REMARKS :
Cool 4C Cool4C
Nons Preservation
Type of Container GP G
Special Handling and/or Storage - B
Cool4C No. of Container(s) 1 1
Volume 126ml. 125ml
See tam (1) 0|
SAMPLE ANALYSIS Special mn?u A
____ Sample No. Matrix Samplo Date | Sample Time 02 T R O PR T RS T ) T D (e
HRVKY SOIL 7-28-13 0925 X A
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS
Relinquished Byffleoved From Date/ e Recaived By/Siored In Datallme 105 14 5 (1) ICP Metals - 6010TR (Close-out List) {Aluminum, Antimany, Arsenic, Barium, Beryllium, Boron, Cadmium,
)> g7 . 2. R ! > 23 MMMWrMMWWWNMW
J s ','.‘, ol !Sf S e oy Selenium, Silicon, Silver, Sodium, Vanadium, Zinc}; Mercury - 7471 - (CV) (Mercury}
1
o bt 1o e ,__.‘ <13 ! wo LW 71513
d By/Remoyss l@ I Tene T‘ﬁ- d rred Data/Tine /e{'o
b A 7-23-13 *‘J’A loooama(a Z2:-23: (3
ByAlemoved Ftom DeleTme {0 ¢ ’;"1 Date/Time lolg{
m,.“sﬂ foeg Dameds 721310 Vo s, B
WMBVMMF DateTime /D{f v Siored D e
L Y Yo %0@\
nquithed By/Ramcved From DatiTime 3B; n DatalTime 125
L"A *Jennicy (et kming OX
Ratnquished ByiRemoved From Dale/Time Byitored b
FINAL SAMPLE [Puposs Metod Ay Caectmin XP0001
DISPOSITION
WCH-EE-O11 Generaled DateyTume.  07/22/2013 16:16, PDT




Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

Ao | o | (D e |
prOJECT: (OO ~37/ DATA PACKAGE: Y Poov |
VALIDATOR: L2 s Cacl pate: € [23/(3
spG: KJPO00 |
~— _~RNALYS&S PERFORMED
(sw-ssence ) | sw-sasiGFaa (sw-\mEgJ SW-846
4 Cyanide
S——
SAMPLES/MATRIX

JRUIL  JIrRud 7 JRVAY  (J(frvXG
A\Rvko  JIRVK

Sel

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation PreSemt? .. ..o iiimiiiiorirceire et Yes@ N/A
Comments:

2. INSTRUMENT PERFORMANCE AND CAL‘BRATIONS (Levels D and E)

Initial calibrations performed on all IBStIUMENS? ....ovmeeielieruneemseisetner ittt Yes
Initial calibrations 2CCEPLADIET ....c.ooveriieiiiiiiiiin ittt Yes
ICP interference checks acceptable?................................,.................; .................................. vt s Yes
ICV and CCV checks performed on all inStruments?......co.ocovmmeeiriniiieiiimiinirs et Yes
ICV and CCV checks 8CCEPLADIETY .......ovvvreieiciieiirerrre st ettt Yes
SEANAATAS trACEADIET ..o.eeveeveeeiieeemseeeeteaesresseeeserienteserrataresssara R s e b e s e assa e b aat s bt st an s st RS e e s e s e s e s e s Yes
Standards expired? Yes

Calculation Check ACCEPLADIET ... rerierercacicirrree e st Yes

Comments:

26



HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

k) BLANKS (Levels B, C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, B} Yes No

ICB and CCB results acceptable? (Levels D, E) v BTN Yes No
Laboratory Blanks analyZea? ...t e s Yes No N/A
Laboratory blank results 80Ceptable?. ...t s Yes No N/A
Field blanks analyzed? (Levels C, D, EY oot Yes No N/A
Field blank results acceptable? (Levels C, D, E) it Yes No N/A

Transcnpnon/calculanon errors? (Levels D, E)

Comments: \(. - ‘eoq.l r Llae — GAY

N/A

Fo— el Hedesd?

4, ACCURACY (Levels C, D, and E)

N/A

N/A

N/A
N/A

Standards expired? (Levels D, E) oo

Transcription/calculation errors? (Levels D, E)

Performance audit sample(s) analyzZed? ...t Yes N/A
Performance audit sample results geceptable? . ..o Yes No
Comments:__ M 3~ (1‘270 re~ (54 %) 5l‘¢f«—(_)3”o) — T

Wo PAC
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)
Duplicate RPD values acceptable? ..ot i No N/A
Duplicate resuits ACCEPIADIET .....c..ovvuiriiriersiirierier et No N/A

Field duplicate RPD values acceptable?

Field split RPD values acceptable?..........ovivimiriemiieceeciisai s /A
Transcription/calculation errors? (Levels D, E)...oooiviniiinniniie e Yes No
Comments:

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution samples analyzed? ... rreeirereesreenesnaresren Yes No

[CP serial dilution %D values acceptable? ... Yes No
ICP post digestion Spike required? ...ttt ’
ICP post digestion spike values acceptable?
Standards traceable? .................
SEANAATAS EXPITEAT..-vrrrreerreesererssesceee s eseesessre e ssss o sss s e s i Yes N

Transcription/CalCulation ITOrS? .........occc et sa e st an Yes N

Comments:
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

7. FURNACE AA QUALITY CONTROL (Levels D and E)

Duplicate injections performed as reqUITEA? .......cc.covvuriimiimiin s Yes No N

Duplicate injection %RSD values aCCeptable? ... Yes No [N/

Analytical spikes performed as reqUired? ..ot .................. Yes No k/A

Analytical spike recoveries acceptable? ..o Yes No {N/A
IN/A|
N/A
N/A
N/A
)

Comments:

8. HOLDING TIMES (all levels)

Samples Properly PreSErVEUT ..ottt b s o N/A

Sample holding times acceptable? ..o Lerresereenneroned 0’ N/A

Comments:
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATIO‘N CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analySes? ..ottt ' No N/
Results supported in the raw data? (Levels D, E) oo Yes No {N/
Samples properly prepared? (Levels D, E) ..ottt Yes No
Deetection HMIts MEEt RDLY ..o eivecees i veeeessrmssenssseresssreesineressscssrssssiassssansssssasacssssssessnssbesssmssssssaassasesd Yey No WA
Transcription/calculation errors? (Levels D, E)...ovecviiinisccss e Yes No @
Comments:
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary Report Date: August 2, 2013
WC-Hanford, Inc. Page 1of 7
2620 Fermi Avenue
MSIN H4-21
Richland, Washington
Contact: Josn Kessner
Workorder: 3302158 Client SDG: XP000! Project Description: RC-232 Soil
Parmname NOM Sample Qual QC Units RPD/D% Range Anlst Date Time
Metals Analysis-ICP
Batch 1317524
QC1202915434 330215001 DUP
Aluminum N 143000 140000 ug/kg 1.92 (0%-20%) HSC 07/31/13 14:10
Antimony U 324 U 329 ug/kg N/A 08/01/13 13:26
Arsenic U 49 B 655 ug’kg 177 A (+/-2990) 07/31/13 14:10
Barium 2040 1840 ug’kg 0.1 ~ (+/-499)
Beryllium U 980 U 99.8 ug’kg N/A ~
Boron U 980 U 998 ug/’kg N/A ~
Cadmium u 980 U 99.8 ug/kg N/A »
Calcium 40800 36300 ug/kg 11.7 »~ (+/-25000)
Chromium B 194 U 150 ug/kg 40.8 ~ (+/-499)
Cobalt B 149 U 150 ug/kg 239 ~ (+/-499) 08/01/13 13:26
Copper U 294 U 299 ug’kg N/A ~ 07/31/13 14:52
lron N 282000 298000 ug/kg 5.46 (0%-20%) 07/31/13 14:10
Lead BC 742 BC 549 ug/kg 300 ~ (+/-998) 08/01/13 13:26
Magnesium B 20500 B 19700 ug/kg 3.66 ~ (+/-29900) 07/31/13 14:10
Manganese * 7610 * 5810 ug’kg 26.8* (0%-20%)
Molybdenum u 196 U 200 ug/kg N/A »
Nickel B 246 U 150 ugkg 691 ~ (+/-499)
Potassium 51600 40100 ug’kg 251 ~ (+/-25000)
Selenium U 490 U 499 ug’kg N/A ~
Silicon MN 183000 160000 ug/kg 13.3 (0%-20%)
Page 73 of 79
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GEL LABORATORIES LLC

2040 Savage Road Chareston, SC 29407 - (843) 556-8171 - www.gel.com

33

QC Summary
Workorder: 3302158 Cllent SDG: XP0O0O! Project Description: RC-232 Soil Page 2of 7
Parmname NOM Sample Qusl QC _ Units RPD/D% REC% _ Range Anlst  Date Time
Metals Analysis-ICP
Batch 1317524
Sitver U 980 U 99.8 ugkg  N/A HSC 07/31/13 14:10
Sodium B 9020 U 6990 ugkg 526 (+/-25000)
Vanadium B 327 B 259 ugkg 232 (+/-499) 08/01/13 13:26
Zinc C 1330 C 1410 uwgkg  6.09 (+-998)
QC1202915433 LCS
Aluminum 500000 465000 ug/kg 93 (80%-120%) 07/31/13 14:02
Antimony 50000 49000 ug/kg 98 (80%-120%) 08/01/13 13:18
Arsenic 50000 50400 ug/kg 101 (80%-120%) 07/31/13 14:02
Barium 50000 48300 ug/kg 96.6  (80%-120%)
Beryllium 50000 50200 ug/kg 100 (80%-120%)
Boron 50000 46400 ug/kg 9.7 (80%-120%)
Cadmium 50000 50500 ugikg 101 (80%-120%)
Calcium 500000 489000 ug/kg 978  (80%-120%)
Chromium 50000 48300 ug/kg 96.5  (80%-120%)
Cobait 50000 48600 ug/kg 97.1  (80%-120%) 08/01/13 13:18
Copper 50000 48200 ug/kg 96.5  (80%-120%) 07/31/13 14:46
Iron 500000 490000 ug/kg 97.9  (80%-120%) 07/31/13 14:02
Lead 50000 49300 ug/kg 986  (80%-120%) 08/01/13 13:18
Magnesium 500000 499000 ug/kg 99.8  (80%-120%) 07/31/13 14:02
Manganese 50000 49200 ug/kg 983  (80%-120%)
Molybdenum 50000 48000 ug/kg 96.1  (80%-120%)
Nickel 50000 49400 ug/kg 98.7  (80%-120%)
Page 74 of 79



GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gei.com

QC Summary

Workorder: 330215 Client SDG: XP0001 Project Description: RC-232 Soil Page 3of 7
Parmname NOM Sample Qual QC Units  RPD/D% REC% Range Anlst Date Time
Metals Analysis-ICP
Batch 1317524
Potassium 500000 492000 ug’kg 984  (80%-120%) HSC 07/31/13 14:02
Selenium . 50000 53500 ug’kg 107 (80%-120%)
Silicon 500000 438000 ug/kg 87.6  (80%-120%)
Silver 50000 48300 ug/kg 96.6  (80%-120%)
Sodium 500000 466000 ug/kg 93.2  (80%-120%)
Vanadium 50000 50100 ug/kg 100 (80%-120%) 08/01/13 13:18
Zinc 50000 51300 ug/kg 103 (80%-120%)

QC1202915432 MB
Aluminum U 6720 ug/kg 07/31/13 13:58
Antimony U 326 ug/kg 08/01/13 13:14
Arsenic U 494 ug/kg 07/31/13 13:58
Barium u 98.8 ug’kg
Beryllium U 98.8 ug/kg
Boron U 988 ug/’kg
Cadmium §] 98.8 ug/kg
Calcium U 7910 ug/kg
Chromium 8] 148 ug/kg
Cobalt U 148 ug/kg 08/01/13 13:14
Copper u 296 ug’kg 07/31/13 14:43
fron U 7910 ug’kg 07/31/13 13:58
Lead B 456 ug/kg 08/01/13 13:14
Magnesium ’ U 8400 ug’kg 07/31/13 13:58

Page 75 of 79
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

OC Summary
Waorkorder: 330215 Client SDG; XP0001 Project Description: RC-232 Soil Page 4of 7
Parmpame NOM Sample Qual QC Units RPD/D% REC% Range Anist Date Time
Metals Analysis-ICP
Batch 1317524
Manganese U 198 ug/kg HSC 07/31/13 13:58
Molybdenum u 198 ug’kg
Nickel U 148 ug/kg
Potassium U 6320 ug/kg
Selenium U 494 ug/’kg
Silicon u 1480 ug/kg
Silver U 98.8 ug/kg
Sodium U 6920 ug/kg
Vanadium u 98.8 ug/kg 08/01/13 13:14
Zinc B 472 ug/kg
QC1202915435 330215001 MS
Aluminum 495000 N 143000 N 997000 ug/kg 172*  (75%-125%) 07/31/13 14:14
Antimony 49500 u 324 51900 ug/kg 105 (75%-125%) 08/01/13 13:29
Arsenic 49500 U 490 53900 ug’kg 109 (75%-125%) 07/731/13 14:14
Barium 49500 2040 54300 ug/kg 106 (75%-125%)
Beryllium 49500 U 98.0 54100 ug/kg 109 (75%-125%)
Boron 49500 U 980 49900 ug/kg 100 (75%-125%)
Cadmium 49500 u 98.0 53600 ug/kg 108 (75%-125%)
Calcium 495000 40800 5706000 ug/’kg 107 (75%-125%)
Chromium 49500 B 194 51900 ug’kg 104 (75%-125%)
Cobalit 49500 B 149 52000 ug/kg 105  (75%-125%) 08/01/13 13:29
Copper 49500 u 294 51500 ug’kg 104 (75%-125%) 07/31/13 14:55
Page 76 of 79
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GEL LABORATORIES LLC

2040 Savage Road Chareston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary

Workorder: 330218 Client SDG: XP00O! Project Description: RC-232 Soil Page Sof 7
Parmname NOM Sample Qual QC__ Units RPD/D% REC% Range Anist Date Time
Metals Analysis-ICP
Batch 1317524
Iron 495000 N 282000 N 1190000 ug/kg 184* (75%-125%) HSC 07/31/13 14:14
Lead 49500 BC 742 53000 ug/kg 106  (75%-125%) 08/01/13 13:29
Magnesium 495000 B 20500 -572000 ug/kg 111 (75%-125%) 07/31/13 14:14
Manganese 49500 » 7610 61600 ug/kg 109 (75%-125%)
Molybdenum 49500 U 196 50800 ug/kg 102 (75%-125%)
Nickel 49500 B 246 53100 ug/kg 107 (75%-125%)
Potassium 495000 51600 578000 ug/kg 106 (75%-125%)
Selenium 49500 U 490 57200 ug/kg 115 (75%-125%)
Silicon 495000 MN 183000 N 871000 ug/kg 139*  (75%-125%)
Silver 49500 U 98.0 51800 ug/kg 104 (75%-125%)
Sodium 495000 B 9020 502000 ug/’kg 99.5  (75%-125%)
Vanadium 49500 B 327 53500 ug’kg 107 (75%-125%) 08/01/13 13:29
Zinc 49500 C 1330 55700 ug’kg 110 (75%-125%)

QC1202920306 330215001 PS
Aluminum 5000 N 1460 6540 ug/L 102 (80%-120%) 08/01/13 16:50
Iron 5000 N 2880 7980 ug/L 102 (80%-120%)
Silicon 5000 MN 1860 7150 ug/L 106 (80%-120%)

QC1202915436 330215001 SDILT
Aluminum N 1460 D 278 ug/L 441 (0%-10%) 07/31/13 14:17
Antimony U 0.118 DU 1620 ug/L N/A (0%-10%) 08/01/13 13:32
Arsenic U 0.406 DU 2450 ug/L N/A (0%-10%) 07/31/13 14:17
Barium 208 D 3.89 ug/L 6.34 (0%-10%)
Beryllium U 0.244 DU 490 ug/L N/A (0%-10%)

Page 77 of 79
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GEL LABORATORIES LLC

2040 Savage Road Charieston, SC 29407 - (843) 558-8171 - www.gel.com

QC Summary
Workorder: 330218 Client SDG: XP0001 Project Description: RC-232 Soil Page 6of 7
Parmnsme NOM Sample Qual QC Units RPD/D% RECY% Range Anlist Date Time
Metals Analysis-ICP
Batch 1317524
Boron U 3.40 DU 4900 ug/L. N/A (0%-10%) HSC 07/31/13 14:17
Cadmium U 0.696 DU 490 ug/L N/A (0%-10%)
Calcium 417 D 107 ug/L 282 (0%-10%)
Chromium B 1.98 DU 735 ug/L N/A (0%-10%)
Cobalt B 1.51 DU 735 ug/L N/A (0%-10%) 08/01/13 13:32
Copper U -2.05 DU 1470 ug/L N/A (0%-10%) 07/31/13 14:59
Iron N 2880 D 581 ug/L .903 (0%-10%) 07/31/13 14:17
Lead BC 7.57 DU 1620 ug/L N/A (0%-10%) 08/01/13 13:32
Magnesium B 209 DU 41700 ug/L NA (0%-~10%) 07/31/13 14:17
Manganese * 776 D 4.8 ug/L 4.74 (0%-10%)
Molybdenum U 1.20 DU 980 ug/L N/A (0%-10%)
Nickel B 251 bu 735 ug/L N/A (0%-10%)
Potassium 526 D 87.1 ug/L 173 (0%-10%)
Selenium u 1.08 DU 2450 ug/L N/A (0%-10%)
Silicon MN 1860 DM 289 ug/L 22.5* (0%-10%)
Silver U 0.168 DU 490 ug/L N/A (0%-10%)
Sodium B 92.0 DU 34300 ug/L N/A (0%-10%)
Vanadium B 3.34 DU 490 ug/L N/A (0%-10%) 08/01/13 13:32
Zinc C 135 CD 4.10 ug/L 51.3 (0%-10%)
Metals Analysis-Mercary
Batch 1317755
QC1202915938 330215001 DUP
Mercury 8] 383 U 4.02 ug/kg N/A NORI1 07/29/13 16:30
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 330215 Client SDG: XP0001 Project Description: RC-232 Soil Page 7of 7
Parmname - NOM Sample Qual OC __ Units _RPD/D% REC%_ __ Range Anist  Date Time
Metals Analysis-Mercury
Batch 1317755
QC1202915937 Lcs
Mercury 17 120 ug/kg 103 (80%-120%) NOR1 07/29/13 16:26
QC1202915936 MB
Mercury U 3.96 ug/kg 07/29/13 16:25
QC1202915939 330215001 MS
Mercury 119 U 3.83 121 uglkg 102 (80%-120%) 07/29/13 16:31
QC1202915940 330215001 SDILT
Mercury U -0.031 DU 19.1 ug/L N/A (0%-10%) 07/29/13 16:33

Notes:

The Qualifiers in this report are defined as follows:
* Duplicate analysis not within control limits
Correlation coefficient for Method of Standard Additions (MSA) is < 0.995
The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equat to the IDL/MDL (as appropriate).
Target analyte was detected in the sample and the associated blank, and the sample concentration was <= 5 times the blank concentration.
Results are reported from a diluted aliquot of sample.
Reported value is estimated due to interferences. See comment in narrative.
Duplicate precision not met.
Spike Sample recovery is outside control limits.
Reported value determined by the Method of Standard Additions (MSA)
Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.
Post-digestion spike recovery for GFAA out of control limit. Sample absorbency < 50% of spike absorbency.
Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

N < % g C®wZZMOOWw+

Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- the
RL is used to evaluate the DUP result.

* Indicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless qualified on the QC Summary.
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Date: 26 August 2013

To: Washington Closure Hanford Inc. (technical representative)

From: ELR Consulting

Project:  100-1U-2 & 100-1U-6 Remaining Waste Sites — Soil Full Protocol - Waste Site
600-371

Subject: Semivolatile Organic - Data Package No. XP0001-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. XP0001
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte
JIRVJ7 7/23/113 Soil C See note 1
J1RVJ8 7/23/113 Soil C See note 1
J1RVJ9 7123113 Soil C See note 1
J1RVKO 712313 Solil C See note 1
J1RVKA1 7123/13 Soil C See note 1

1 - Semivolatile organ'ics by 8270C.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the
following information as indicated below: ‘

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Data Requested by Client

DATA QUALITY OBJECTIVES
Holding Times -

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Analytes must be extracted within 14 days of the date of sample collection and
analyzed within 40 days from the date of extraction.

If holding times are exceeded, but not by greater than two times the limit, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ" for non-
detects. If holding times are exceeded by greater than two times the limit, all



associated detectable sample results are qualified as estimates and flagged "J" and all
non-detects are rejected and flagged "UR".

All holding times were acceptable.

Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At least
one acceptable method blank analysis must be conducted for every 20 samples. No
contaminants should be present in the method blank. Analytical results for analytes
present in any sample at less than five times the concentration of that analyte found in
the associated blank are qualified as non-detects and flagged "U". Common laboratory
contaminants present in samples at less than ten times the concentration of that
analyte found in the associated blank are qualified as non-detects. If a sample result is
less than the CRQL and is less than five times (or less than ten times for lab
contaminants) the highest associated blank result, the sample result value is raised to
the CRQL level and qualified as undetected "U".

All method blank results were acceptable.

Field (equipment) Blanks

No field blanks were submitted for analysis.

Accuracy -

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy
of the reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in
duplicate using five compounds for which percent recoveries must be within a range of
50-150% or within laboratory control limits. If spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Undetected sample results with spike recoveries below
control limits are qualified as estimates and flagged "UJ". Undetected sample results
are not qualified if the spike recovery is above control limits. Sample results greater
than five times the spike concentration require no qualification.

Due to an LCS recovery outside QC limits, all 2,4-dinitrophenol (21.3%) and
hexachlorocyclopentadiene (48.4%), results were qualified as estimates and flagged
NJII.



Due to a matrix spike duplicate recovery outside QC limits, all
hexachlorocyclopentadiene (49.2%) results were qualified as estumates and flagged “J".

All other accuracy results were acceptable.

Surrogate Recovery

‘The analyses of surrogate compounds provide a measure of performance for individual
samples. Matrix-specific surrogate compound recovery control windows have been
established by the EPA CLP program. If two surrogates of the same class of
compounds (base/neutral or acid) are out of control limits, all associated sample results
greater than the contract required quantitation limit (CRQL) are qualified as estimates
and flagged "J". Sample results less than the CRQL and below the lower control limit
are qualified as estimates and flagged "UJ". Sample results less than the CRQL with
recoveries above the upper control limit require no qualification. If a surrogate recovery
is less than 10%, detects are qualified as estimates and flagged "J" and nondetects are
rejected and flagged "UR".

All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries
of duplicate matrix spike analyses performed on a sample. Samples results must be
within RPD limits of +/-30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

Ali duplicate results were acceptable.

Field Duplicate Samples

One set field duplicates (J1RVJ7/J1RVJ8) were submitted for analysis.. Laboratory
duplicates are compared using the same criteria as for laboratory results. All field
duplicate results are acceptable.



- Analytical Detection Levels
Reported analytical detection levels are compared against the required quantitation
limits (RQL'’s) to ensure that laboratory detection levels meet the required criteria. All
analytes met the RQL.

Completeness
Data package No. XP0001 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valiid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES
The following minor deficiencies were noted:

¢ Due to an LCS recovery outside QC limits, all 2,4-dinitropheno! (21.3%) and

hexachlorocyclopentadiene (48.4%), results were qualified as estimates and flagged
UIJN. .

¢ Due to a matrix spike duplicate recovery outside QC limits, all

hexachlorocyclopentadiene (49.2%) results were qualified as estimates and flagged
HJ!I'

Data flagged "J" indicates that the associated concentration is an estimate, but under
the WCH statement of work, the data may be usable for decision-making purposes. All
other validated results are considered accurate within the standard error associated
with the methods. - . ‘

REFERENCES

Washington Closure Hanford Contract #S00W307A00 (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.



Appendix 1

Glossary of Data Reporting Qualifiers



Qualifiers which may be applied by data validators in comphance with the WCH
validation SOW are as follows:

U

uJ

UR

NJ

Indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the same quantitation limit corrected for
sample dilution and moisture content by the laboratory.

Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. Due to a
minor QC deficiency identified during the data validation, the assomated
quantitation limit is an estimate. -

Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

Indicates presumptive evidence of a compound at an estimated value. The
data may not be valid for some specific applications (i.e., usable for decision-
making purposes).

Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications usable for decision-making purposes).



Appendix 2

Summary of Data Qualification



SEMIVOLATILE ORGANIC DATA QUALIFICATION SUMMARY*

hexachlorocyclopentad|ene

, ?\‘1\’:‘13
i A
SDG: XP0001 REVIEWER: Project: 600- PAGE_1 OF1
ELR _
COMPOUND QUALIFIER SAMPLES AFFECTED | REASON
Hexachlorocyclopentadiene | J All MSD recovery
2,4-dinitrophenol J All LCS recovery

* _ The Qualified Data Summary Table includes laboratory applied “U” quahﬁers not
specifically identified here. The laboratory applied “U” qualifiers are included to minimize

misinterpretation of results contained in the table.
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Annotated Laboratory Reports



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address: 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354 Report Date:  August 1, 2013
Contact: Joan Kessner
Project: RC-232 Seil
Client Sample ID: JIRV]7 Proiect: WCHNO00213
Sample ID: 330215002 Client ID:  WCHNO0O1
Matrix: SOIL
Collect Date: 23-JUL-13 09:00 ‘ ’3
Receive Date: 25-JUL-13 \ L
Collector: Client V/ 3 ’LS
Moisture: 2.93%
Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method
Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected”
1,2,4-Trichlorobenzene U 103 103 343 UG/KG 1 JMB3 07/27/13 1223 1317730 1
1,2-Dichlorobenzene U 103 103 343 UG/KG 1
1,3-Dichlorobenzene U 103 103 343 UG/KG 1
1,4-Dichlorobenzene U 103 103 343 UG/KG i
2,4,5-Trichlorophenol U 103 103 343 UG/KG i
2,4,6-Trichlorophenol U 103 103 343 UG/KG 1
2,4-Dichlorophenol U 103 103 343 UG/KG 1
2,4-Dimethylphenol U 103 103 343 UG/KG 1
2,4-Dinitrophenol ul 1 103 685  UG/KG 1
2,4-Dinitrotoluene U 103 103 343 UG/KG 1
2,6-Dinitrotoluene U 103 103 343 UG/KG 1
2-Chloronaphthalene U 10.3 10.3 343 UG/KG 1
2-Chlorophenol u 103 103 343 UG/KG 1
2-Methyl-4,6- U 103 103 343 UG/KG 1
dinitrophenol
2-Methylnaphthalene 8] 103 10.3 343 UG/KG 1
2-Nitrophenol U 103 103 343 UG/KG 1
3,3-Dichlorobenzidine U 103 103 343 UG/KG 1
4-Bromophenylphenylether U 103 103 343 UG/KG 1
4-Chloro-3-methylphenol U 137 137 343 UG/KG 1
4-Chloroaniline U 103 103 343 UG/KG 1
4-Chlorophenylphenylether 0 103 103 343 UG/KG 1
4-Nitrophenol U 103 103 343 UG/KG 1
Acenaphthene U 103 10.3 343 UG/KG 1
Acenaphthylene U 103 10.3 343 UG/KG 1
Anthracene U 10.3 10.3 343 UG/KG i
Benzo(a)anthracene U 10.3 10.3 343 UG/KG 1
Benzo{a)pyrene U 10.3 10.3 343 UG/KG 1
Benzo(b)fluoranthene U 10.3 10.3 343 UG/KG 1
Benzo(ghi)perylene U 10.3 10.3 343 UG/KG 1
Benzo(k)fluoranthene U 10.3 10.3 343 UG/KG 1
Butylbenzylphthalate u 103 103 343 UG/KG 1
Carbazole u 10.3 10.3 343 UG/KG 1
Chrysene U 10.3 10.3 343 UG/KG 1
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Page 19 of 79
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Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354 Report Date:  August 1, 2013
Contact: Joan Kessner
Project: RC-232 Soil
Client Sample ID: JIRVI7 Proiect: WCHNO00213
Sample ID: 330215002 Client ID: WCHNOO01
Parameter Qualifier Result DL RL Units DF  AnalystDate Time Batch Method
Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected”
Di-n-butylphthalate U 103 103 343 UG/KG {
Di-n-octylphthalate 8] 103 103 343 UG/KG 1
Dibenzo(a,h)anthracene U 10.3 10.3 343 UG/KG 1
Dibenzofuran U 103 103 343 UG/KG 1
Diethylphthalate U 103 103 343 UG/KG 1
Dimethylphthalate U 103 103 343 UGKG 1 }/
Diphenylamine U 103 103 343 UGKG 1 ' 2 5‘ (3
Fluoranthene U 10.3 10.3 34.3 UG/KG 1 g
Fluorene U 103 10.3 343 UG/KG i
Hexachlorobenzene U 103 103 343 UG/KG 1
Hexachlorobutadiene U 103 103 343 UG/KG i
Hexachlorocyclopentadiene ~ UZY 103 103 343 UGKG 1
Hexachloroethane U 103 103 343 UG/KG 1
Indeno(1,2,3-cd)pyrene U 10.3 10.3 34.3 UG/KG 1
Isophorone U 103 103 343 UG/KG 1
N-Nitrosodipropylamine U 103 103 343 UG/KG 1
Naphthalene U 10.3 10.3 343 UG/KG i
Nitrobenzene U 103 103 343 UG/KG 1
Pentachlorophenol U 103 103 343 UG/KG 1
Phenanthrene u 103 10.3 343 UG/KG 1
Phenol 8] 103 103 343 UG/KG i
Pyrene U 10.3 10.3 34.3 UG/KG 1
bis(2- U 103 103 343 UG/KG 1
Chloroethoxy)methane
bis(2-Chloroethyl) ether U 103 103 343 UG/KG 1
bis(2-Chloroisopropyl)ether U 103 103 343 UG/KG 1
bis(2-Ethythexyl)phthalate U 103 103 343 UG/KG i
3- and/or 4-Methylphenol 8] 103 103 343 UG/KG 1
m-Nitroaniline U 103 103 343 UG/KG 1
o-Cresol U 103 103 343 UG/KG 1
o-Nitroaniline U 113 113 343 UG/KG 1
Surrogate/Tracer recovery Result Nominal  Recovery% Acceptable Limiis Date Time: 07/27/13 12 23
Nitrobenzene-d5 1130 UG/KG 1710 65.9 (21%-103%)
2-Fluorobiphenyl 1150 UG/KG 1710 67.0 (25%-100%)
p-Terphenyl-d14 1330 UG/KG 1710 71.8 (31%-124%)
2-Fluorophenol 2460 UG/KG 3430 719 (23%-107%)
Phenol-d5 2480 UG/KG 3430 72.4 (25%-108%)
2,4,6-Tribromophenol 2950 UG/KG 3430 86.2 (20%-122%)



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address : 2620 Fermi Avenue

MSIN H4-21

Richland, Washington 99354
Contact: Joan Kessner

Project: RC-232 Soil

Report Date:  August 1, 2013

Client Sample ID: JIRV]I7 Proiect: WCHNO00213
_ Sample ID: 330215002 Client ID:  WCHNO001
Parameter Qualiifier Result DL RL Units DF  AnalystDate Time Batch Method
Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected”
Tentatively Identified Compound (TIC) CAS No. RT Est. Concentration Fit Qual Date Time: 07/27/13 12 23
unknown 1.84 161 UG/KG 0 ]
Unknown Aldol Condensate 3.552 2420 UG/KG Al
1,2-Benzenedicarboxylic acid, bis( 000084-69-5 11.858 150 UG/KG 90 NJ
n-Hexadecanoic acid 000057-10-3 12.318 395 UG/KG 99 NJ
unknown 13.03 168 UG/KG 0 J
Octadecanoic acid 000057-11-4 13.303 150 UG/KKG 99 NJ
Nonacosane 000630-03-5 18.255 251 UG/KG 93 NJ
Eicosane 000112-95-8 20.689 956 UG/KG 96 NJ
The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch
SWB846 3541 Prep Method 3541 8270D BNA for Soil MXS4 07/26/13 1745 1317728

The following Analytical Methods were performed

Method Description Analyst Comments
1 SW846 3541/8270D
y‘/‘b\ 5|3
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address: 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354 Report Date:  August 1, 2013
Contact: Joan Kessner
Project: RC-232 Soeil
Client Sample ID: JIRVI8 Proiect: WCHNO00213
Sample ID: 330215003 Client1ID:  WCHNO00!
Matrix: SOIL
Collect Date: 23-JUL-13 09:00
Receive Date: 25-JUL-13
Collector: Client
Moisture: 3.3%
Parameter Qualifier Result DL RL Units DF  AnalystDate Time Batch Method
Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet “Dry Weight Corrected”
1,2,4-Trichlorobenzene U 103 103 343 UG/KG I JMB3 07/27/13 1354 1317730 1
1,2-Dichlorobenzene U 103 103 343 UG/KG 1
1,3-Dichlorobenzene U 103 103 343 UG/KG 1
1,4-Dichlorobenzene 8] 103 103 343 UG/KG 1
2,4,5-Trichlorophenol U 103 103 343 UG/KG 1
2,4,6-Trichlorophenol U 103 103 343 UG/KG 1
2,4-Dichlorophenol U 103 103 343 UG/KG 1
2,4-Dimethylphenol 6] 103 103 343 UG/KG 1
2,4-Dinitrophenol U S 103 103 687 UG/KG 1 V/ l 2 S
2,4-Dinitrotoluene 8) 103 103 343 UG/KG 1 {
2,6-Dinitrotoluene U 103 103 343 UG/KG 1
2-Chloronaphthalene U 10.3 10.3 343 UG/KG I
2-Chlorophenol U 103 103 343 UG/KG 1
2-Methyl-4,6- 8] 103 103 343 UG/KG 1
dinitrophenol
2-Methylnaphthalene U 10.3 10.3 343 UG/KG 1
2-Nitrophenol U 103 103 343 UG/KG 1
3,3'-Dichlorobenzidine U 103 103 343 UG/KG 1
4-Bromophenylphenylether U 103 103 343 UG/KG 1
4-Chloro-3-methylphenol U 137 137 343 UG/KG 1
4-Chloroaniline u 103 103 343 UG/KG 1
4-Chlorophenylphenylether U 103 103 343 UG/KG 1
4-Nitrophenol U 103 103 343 UG/KG 1
Acenaphthene U 103 103 343 UG/KG 1
Acenaphthylene U 10.3 10.3 343 UG/KG 1
Anthracene U 10.3 10.3 343 UG/KG 1
Benzo(a)anthracene U 10.3 10.3 343 UG/KG 1
Benzo(a)pyrene U 10.3 103 343 UG/KG 1
Benzo(b)fluoranthene U 10.3 10.3 343 UG/KG 1
Benzo(ghi)perylene U 103 10.3 343 UG/KG 1
Benzo(k)fluoranthene U 10.3 10.3 343 UG/KG 1
Butylbenzylphthalate U 103 103 343 UG/KG 1
Carbazole U 103 10.3 343 UG/KG 1
Chrysene U 103 10.3 343 UG/KG 1
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address: 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354 Report Date:  August 1, 2013

Contact: Joan Kessner
Project: RC-232 Soeil

Client Sample ID: JIRVI8 Proiect: WCHNO00213
) Sample ID: 330215003 Chegt ID:  WCHNOO1
Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected”

Di-n-butyliphthalate U 103 103 343 UG/KG 1
Di-n-octylphthalate U 103 103 343 UG/KG 1
Dibenzo(a,h)anthracene U 10.3 10.3 343 UG/KG i
Dibenzofuran U 103 103 343 UG/KG 1
Diethylphthalate u 103 103 343 UG/KG 1
Dimethylphthalate u 103 103 343 UG/KG 1
Diphenylamine 0] 103 103 343 UG/KG |
Fluoranthene U 10.3 103 343 UG/KG 1
Fluorene U 10.3 10.3 343 UG/KG 1
Hexachiorobenzene U 103 103 343 UG/KG 1
Hexachlorobutadiene U 103 103 343 UG/KG 1
Hexachlorocyclopentadiene U 3 103 103 343 UGKG 1 ,'/ 25 ‘ 7
Hexachloroethane u 103 103 343 UG/KG 1 ¢E l
Indeno(1,2,3-cd)pyrene U 103 10.3 343 UG/KG 1
[sophorone U 103 103 343 UG/KG i
N-Nitrosodipropylamine U 103 103 343 UG/KG 1
Naphthalene U 10.3 10.3 34.3 UG/KG 1
Nitrobenzene U 103 103 343 UG/KG 1
Pentachlorophenol U 103 103 343 UG/KG 1
Phenanthrene U 10.3 103 343 UG/KG 1
Phenol U 103 103 343 UG/KG 1
Pyrene U 10.3 103 343 UG/KG 1
bis(2- U 103 103 343 UG/KG 1
Chloroethoxy)methane

bis(2-Chloroethyl) ether U 103 103 343 UG/KG 1
bis(2-Chloroisopropyl)ether U 103 103 343 UG/KG 1
bis(2-Ethylhexyl)phthalate U 103 103 343 UG/KG 1
3- and/or 4-Methylphenol U 103 103 343 UG/KG 1
m-Nitroaniline U 103 103 343 UG/KG 1
o-Cresol U 103 103 343 UG/KG 1
o-Nitroaniline U 113 113 343 UG/KG 1
Surrogate/Tracer recovery Result Nominal  Recovery% Acceptable Limits Date Time:  07/27/13 13 54
p-Terphenyl-d14 1250 UG/KG 1720 73.1 (31%-124%)
2-Fluoropheno! 2140 UG/KG 3430 62.4 (23%-107%)

Phenol-d5 2210 UG/KG 3430 64.4 (25%-108%)
2,4,6-Tribromophenol 2710 UG/KG 3430 78.8 (20%-122%)
Nitrobenzene-d5 975 UG/KG 1720 56.8 (21%-103%)
2-Fluorobiphenyl 985 UG/KG 1720 57.4 (25%-100%)

Page 22 of 79

14



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address: 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354 Report Date:  Augpst L, 2013
Contact: Joan Kessner
Project: RC-232 Soil
Client Sample ID: JIRVIS Proiect: WCHN00213
Sample ID: 330215003 Client ID:  WCHNO001
Parameter Qualifier Result DL RL Units DF  AnalystDate Time Batch Method
Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"
Tentatively ldentified Compound (TIC) CAS No. RT Est. Concentration Fir Qual Date Time: 07/27/13 13 54
Unknown Aldol Condensate 3.552 2170 UG/KG Al
n-Hexadecanoic acid 000057-10-3 12,318 372 UG/KG 99 NJ
3-Eicosene, (E)- 074685-33-9 15.1 274 UG/KG 96 NJ
13-Docosenamide, (Z)- 000112-84-5 17.127 195 UG/KG 94 NJ
Nonacosane 000630-03-5 18.255 332 UG/KG 96 NJ
Heneicosane 000629-94-7 20.694 1360 UG/KG 91 NJ
The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch
SW846 3541 Prep Method 3541 8270D BNA for Soil MXS4 07/26/13 1745 1317728
The following Analytical Methods were performed
Method Description Analyst Comments
1 SW846 3541/8270D
'
P
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address: 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354 Report Date:  August 1, 2013
Contact: Joan Kessner
Project: RC-232 Soil
Client Sample ID: JIRVIS Proiect: WCHNO00213
Sample ID: 330215004 Client ID: ' WCHNO00I1
Matrix: SOIL
Collect Date: 23-JUL-13 09:10
Receive Date: 25-JUL-13
Collector: Client
Moisture: 2.78%
Parameter Qualifier Result DL RL Units DF  AnalystDate Time Batch Method
Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected"
1,2,4-Trichlorobenzene §) 102 102 342 UG/KG 1 JMB3 07/27/13 1453 1317730 1
1,2-Dichlorobenzene U 102 102 342 UG/KG 1
1,3-Dichlorobenzene 8] 102 102 342 UG/KG 1
1,4-Dichlorobenzene U 102 102 342 UG/KG 1
2,4,5-Trichlorophenol U 102 102 342 UG/KG 1
2,4,6-Trichlorophenol U 102 102 342 UG/KG 1
2,4-Dichlorophenol U 102 102 342 UG/KG 1
2,4-Dimethy!phenol U ~ 102 102 342 UG/KG 1 V /,3
2.4-Dinitrophenol ugd 102 102 683  UGKG 1 .5( 1
2,4-Dinitrotoluene U 102 102 342 UG/KG 1
2,6-Dinitrotoluene U 102 102 342 UG/KG 1
2-Chloronaphthalene U 10.2 10.2 34.2 UG/KG 1
2-Chlorophenol U 102 102 342 UG/KG 1
2-Methyl-4,6- U 102 102 342 UG/KG 1
dinitrophenol
2-Methyinaphthalene U 10.2 10.2 342 UG/KG 1
2-Nitrophenol U 102 102 342 UG/KG 1
3,3-Dichlorobenzidine U 102 102 342 UG/KG 1
4-Bromophenylphenylether 0f 102 102 342 UG/KG 1
4-Chloro-3-methylphenol U 137 137 342 UG/KG 1
4-Chloroaniline 0] 102 102 342 UG/KG 1
4-Chlorophenyliphenylether U 102 102 342 UG/KG 1
4-Nitrophenol U 102 102 342 UG/KG 1
Acenaphthene U 10.2 10.2 342 UG/KG 1
Acenaphthylene U 10.2 10.2 342 UG/KG 1
Anthracene U 10.2 10.2 34.2 UG/KG 1
Benzo(a)anthracene U 10.2 10.2 342 UG/KG 1
Benzo(a)pyrene U 10.2 10.2 342 UG/KG 1
Benzo(b)fluoranthene U 10.2 10.2 342 UG/KG 1
Benzo(ghi)perylene U 10.2 10.2 34.2 UG/KG 1
Benzo(k)fluoranthene U 10.2 10.2 342 UG/KG 1
Butylbenzylphthalate U 102 102 342 UG/KG 1
Carbazole 0] 10.2 10.2 342 UG/KG 1
Chrysene U 10.2 10.2 34.2 UG/KG 1
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company ; WC-Hanford, Inc.
Address; 2620 Fermi Avenue

MSIN H4-21

Richland, Washington 99354 Report Date:  August 1, 2013
Contact: Joan Kessner ’

Project: RC-232 Soil

Client Sample ID: JIRVI9 Proiect: WCHN00213
Sample 1D: 330215004 Client ID: WCHNO01

Parameter Qualifier Result DL RL Units DF  AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected”

Di-n-butylphthalate u 102 102 342 UG/KG 1
Di-n-octylphthalate U 102 102 342 UG/KG 1
Dibenzo(a,h)anthracene U 10.2 10.2 34.2 UG/KG 1
Dibenzofuran U 102 102 342 UGKG 1
Diethylphthalate U 102 102 342 UG/KG i
Dimethylphthalate |8} 102 102 342 UG/KG i
Diphenylamine U 102 102 342 UG/KG 1
Fluoranthene U 10.2 10.2 34.2 UG/KG i
Fluorene U 10.2 10.2 34.2 UG/KG 1
Hexachlorobenzene U 102 102 342 UG/KG 1
Hexachlorobutadiene (USSR [17) 102 342 UG/KG | V7, 5 l, Y
Hexachlorocyclopentadiene U 3 102 102 342 UGKG 1 1(
Hexachloroethane U 102 102 342 UG/KG 1
Indeno(1,2,3-cd)pyrene U 10.2 10.2 34.2 UG/KG 1
Isophorone U 102 102 342 UG/KG 1
N-Nitrosodipropylamine U 102 102 342 UG/KG 1
Naphthalene U 10.2 10.2 34.2 UG/KG 1
Nitrobenzene U 102 102 342 UG/KG 1
Pentachlorophenol U 102 102 342 UG/KG 1
Phenanthrene U 10.2 10.2 342 UG/KG 1
Phenol U 102 102 342 UG/KG 1
Pyrene U 10.2 10.2 342 UG/KG 1
bis(2- U 102 102 342 UG/KG 1
Chloroethoxy)methane

bis(2-Chloroethyl) ether 8} 102 102 342 UG/KG 1
bis(2-Chloroisopropyl)ether U 102 102 342 UG/KG 1
bis(2-Ethylhexylphthalate U 102 102 342 UG/KG 1
3- and/or 4-Methyiphenol U 102 102 342 UG/KG 1
m-Nitroaniline U 102 102 342 UG/KG 1
o-Cresol U 102 102 342 UG/KG 1
o-Nitroaniline U 113 113 342 UG/KG 1
Surrogate/Tracer recovery Result Nominal  Recovery% Acceptable Limits Date Time: 07/27/13 14 53
2-Fluorobiphenyl 1220 UG/KG 1710 71.6 (25%-100%)
Nitrobenzene-dS 1240 UG/KG 1710 2.4 (21%-103%)
p-Terphenyl-d14 1450 UG/KG 1710 85.0 (31%-124%)
2-Fluorophenol 2650 UG/KG 3420 71.5 (23%-107%)

Phenol-d5 2750 UG/KG 3420 80.7 (25%-108%)
2,4,6-Tribromophenol 3270 UG/KG 3420 95.8 (20%-122%)
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address: 2620 Fermi Avenue
MSIN H4-21

Richland, Washington 99354 Report Date:  August 1, 2013
Contact: Joan Kessner

Project: RC-232 Soil

Client Sample ID: JIRVI9 Proiect: WCHNO00213
Sample ID: 330215004 Client ID: ~ WCHNOO1
Parameter Qualifier Result DL RL Units DF  AnalystDate Time Batch Method
Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected”
Tentatively Ildentified Compound (TIC) CAS No. 'RT Est. Concentration Fit Qual Date Time: 07/27/13 14 53
unknown 1.835 152 UG/KG 0 J
Unknown Aldol Condensate 3.552 2770 UG/KG AJ
n-Hexadecanoic acid 000057-10-3 12.324 543 UG/KG 99 NJ
unknown 13.212 303 UG/KG 0 J
Octadecanoic acid 000057-11-4 13.308 290 UG/KG 99 NJ
3-Octadecene, (E)- 007206-19-1 13.998 142 UG/KG 97 NJ
5-Eicosene, (E)- 074685-30-6 15.057 846 UG/KG 99 NI
Docosanoic acid 000112-85-6 15.426 189 UG/KG 99 NJ
Tricosane 000638-67-5 16.4 453 UG/KG 97 NJ V”/ /
Trifluoroacetic acid, n-octadecy! 079392-43-1 16.533 338 UG/KG 91 NI %l/ St 3
13-Docosenamide, (Z)- 000112-84-5 17.132 390 UG/KG 95 NJ
Eicosane 000112-95-8 17.261 198 UG/KG 97 NJ
Squalene 007683-64-9 17.437 229 UG/KG 91 NJ
Nonacosane 000630-03-5 18.266 3250 UG/KG 98 NJ
unknown 18.464 433 UG/KG 0 J
Heneicosane 000629-94-7 20.7 1280 UG/KG 97 NJ
Cyclooctacosane 000297-24-5 20.882 3320 UG/KG 96 NI
Ergosterol 000057-87-4 22.24 3090 UG/KG 90 NJ
_The following Prep Methods were performed R
Method Description Ahalyst Date Time Prep Batch
SW846 3541 Prep Method 3541 8270D BNA for Soil MXS4 07/26/13 1745 1317728
_The following Analytical Methods were performed R -
Method Description Analyst Comments
1 SW846 3541/8270D
Page 26 of 79

18



GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address: 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354 Report Date:  August 1, 2013
Contact: Joan Kessner
Project: RC-232 Soil
Client Sample ID: JIRVKO Proiect: WCHN00213
Sample ID: 330215005 Client ID:  WCHNO001
Matrix: SOIL
Collect Date: 23-JUL-13 09:20
Receive Date: 25-JUL-13
Collector: Client
Moisture: 2.39%
Parameter Qualifier Result DL RL Units DF  AnalystDate Time Batch Method
Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected”
1,2,4-Trichlorobenzene 8] 102 102 340 UG/KG 1 JMB3 07/27/13 1552 1317730 1
1,2-Dichlorobenzene U 102 102 340 UG/KG 1
1,3-Dichlorobenzene 8] 102 102 340 UG/KG 1
1,4-Dichlorobenzene U 102 102 340 UG/KG i
2,4,5-Trichlorophenol U 102 102 340 UG/KG 1
2,4,6-Trichlorophenol U 102 102 340 UG/KG 1
2 4-Dichlorophenol U 102 102 340 UG/KG 1
2,4-Dimethyliphenol U 102 102 340 UG/KG 1
2,4-Dinitrophenol ud 102 102 681 UG/KG 1 l/ ( 2 S I 3
2,4-Dinitrotoluene U 102 102 340 UG/KG 1 7‘
2,6-Dinitrotoluene U 102 102 340 UG/KG 1
2-Chloronaphthalene U 10.2 10.2 34.0 UG/KG 1
2-Chlorophenol 8] 102 102 340 UG/KG i
2-Methyl-4,6- 0] 102 102 340 UG/KG 1
dinitrophenol
2-Methylnaphthalene U 10.2 10.2 34.0 UG/KG 1
2-Nitrophenol U 102 102 340 UG/KG 1
3,3-Dichlorobenzidine U 102 102 340 UG/KG i
4-Bromophenylphenylether U 102 102 340 UG/KG 1
4-Chloro-3-methylphenoi U 136 136 340 UG/KG 1
4-Chloroaniline U 102 102 340 UG/KG 1
4-Chlorophenylphenylether U 102 102 340 UG/KG 1
4-Nitrophenol U 102 102 340 UG/KG 1
Acenaphthene U 10.2 10.2 340 UG/KG 1
Acenaphthylene 0} 10.2 10.2 34.0 UG/KG 1
Anthracene 8] 10.2 10.2 34.0 UG/KG 1
Benzo(a)anthracene U 10.2 10.2 34.0 UG/KG 1
Benzo{a)pyrene U 10.2 10.2 34.0 UG/KG |
Benzo(b)fluoranthene U 10.2 10.2 34.0 UG/KG 1
Benzo(ghi)perylene U 10.2 10.2 34.0 UG/KG 1
Benzo(k)fluoranthene U 10.2 10.2 34.0 UG/KG 1
Butylbenzylphthalate 6] 102 102 340 UG/KG 1
Carbazole U 10.2 10.2 34.0 UG/KG 1
Chrysene U 10.2 10.2 34.0 UG/KG 1
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21

Richland, Washington 99354 Report Date:  August 1, 2013
Contact: Joan Kessner

Project: RC-232 Soil

Client Sample ID: JIRVKO Project:  WCHN00213
B Sample ID: 330215005 Client ID:  'WCHNO00!
Parameter Qualifier  Result DL RL Units DF AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected”

Di-n-butylphthalate U 102 102 340 UG/KG 1
Di-n-octylphthalate U 102 102 340 UG/KG 1
Dibenzo(a,h)anthracene U 10.2 10.2 34.0 UG/KG 1
Dibenzofuran U 102 102 340 UG/KG 1
Diethylphthalate U 102 102 340 UG/KG 1
Dimethylphthalate U 102 102 340 UG/KG 1
Diphenylamine U 102 102 340 UG/KG 1
Fluoranthene U 10.2 10.2 34.0 UG/KG 1
Fluorene U 10.2 10.2 34.0 UG/KG 1
Hexachlorobenzene U 102 102 340 UG/KG i
Hexachlorobutadiene U 102 102 340 UG/KG 1
Hexachlorocyclopentadiene U I 102 102 340 UG/KG 1
Hexachloroethane U 102 102 340 UG/KG 1
Indeno(1,2,3-cd)pyrene U 10.2 10.2 340 UG/KG 1 l 2.5 )‘ 1
Isophorone U 102 102 340 UG/KG 1 '3/
N-Nitrosodipropylamine U 102 102 340 UG/KG 1
Naphthalene U 10.2 10.2 34.0 UG/KG 1
Nitrobenzene U 102 102 340 UG/KG 1
Pentachlorophenol U 102 102 340 UG/KG 1
Phenanthrene U 10.2 10.2 34.0 UG/KG 1
Phenol U 102 102 340 UG/KG i
Pyrene U 10.2 10.2 34.0 UG/KG i
bis(2- U 102 102 340 UG/KG 1
Chloroethoxy)methane

bis(2-Chloroethyl) ether U 102 102 340 UG/KG 1
bis(2-Chloreisopropyl)ether u 102 102 340 UG/KG i
bis(2-Ethylhexyl)phthalate U 102 102 340 UG/KG 1
3- and/or 4-Methylphenol U 102 102 340 UG/KG 1
m-Nitroaniline U 102 102 340 UG/KG 1
0-Cresol U 102 102 340 UG/KG 1
o-Nitroaniline U 12 112 340 UG/KG 1
Surrogate/Tracer recovery Result Nominal  Recovery% Acceptable Limits Date Time: 07/27/13 15 52
Nitrobenzene-d5 1080 UG/KG 1700 63.3 (21%-103%)
2-Fluorobiphenyl 1090 UG/KG 1700 64.3 (25%-100%)
p-Terphenyl-d14 1280 UG/KG 1700 75.2 (31%-124%)
2-Fluorophenol 2350 UG/KG 3400 69.0 (23%-107%)

Phenol-d5 2400 UG/KG 3400 70.4 (25%-108%)
2,4,6-Tribromophenol 2710 UG/KKG 3400 79.7 (20%-122%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address: 2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354 Report Date:  August 1, 2013
Contact: Joan Kessner
Project:  RC-232 Soil
Client Sample ID: JIRVKO Proiect: WCHN00213
Sample ID: 330215005 Client ID:  WCHNO001

Parameter

Qualifier Result

DL

RL

Units DF  AnalystDate

Time Batch Method

Semi-Volatile-GC/MS

8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected”

Tentatively Identified Compound (TIC) CAS No. RT Est. Concentration Fit Qual Date Time: 97/27/13 15 52
unknown 1.851 251 UG/KG 0 J
Unknown Aldol Condensate 3.552 2420 UG/KG AJ
unknown 13.035 149 UG/KG 0 i
5-Eicosene, (E)- 074685-30-6 15.067 324 UG/KG 99 N
13-Docosenamide, (Z)- 000112-84-5 17.127 210 UG/KG 94 NJ
Heneicosane 000629-94-7 18.261 169 UG/KG 91 NJ
unknown 22.871 701 UG/KG 0 J
The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch
SW846 3541 Prep Method 3541 8270D BNA for Soil MXS4 07/26/13 1745 1317728

_The following Analytical Methods were performed

Method

Description

Analyst Comments

1
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address ;2620 Fermi Avenue

MSIN H4-21

Richland, Washington 99354 Report Date:  August 1, 2013
Contact: Joan Kessner

Project: RC-232 Soil

Client Sample ID: JIRVKI1 Project: WCHN00213
Sample 1D: 330215006 Client ID: ~ WCHN00I
Matrix: SOIL
Collect Date: 23-JUL-13 09:25
Receive Date: 25-JUL-13
Collector: Client
Moisture: 1.16%
Parameter Qualifier Result DL RL Units DF  AnalystDate Time Batch Methed

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected”

1,2,4-Trichlorobenzene U 101 101 336 UG/KG I JMB3 07/27/13 1622 1317730 1
1,2-Dichlorobenzene U 101 101 336 UGKG 1
1,3-Dichlorobenzene U 101 101 336 UG/KG 1
1,4-Dichlorobenzene U 101 101 336 UG/KG 1
2,4,5-Trichlorophenol U 10t 101 336 UG/KG 1
2,4,6-Trichlorophenol U 101 101 336 UG/KG 1
2,4-Dichlorophenol U 101 101 336 UG/KG 1
2,4-Dimethyiphenol U 101 101 336 UG/KG 1
2,4-Dinitrophenol u f 101 101 673 UG/KG 1
2,4-Dinitrotoluene U 101 101 336 UG/KG 1
2,6-Dinitrotoluene U 10t 101 336 UG/KG 1 V/ 'l
2-Chloronaphthalene U 10.1 10.1 336  UGKG 1 2811
2-Chlorophenol U 101 101 336 UG/KG | g
2-Methyl-4,6- U 101 101 336 UG/KG 1
dinitrophenol
2-Methylnaphthalene U 10.1 10.1 336 UG/KG 1
2-Nitrophenol U 101 101 336 UG/KG 1
3,3"-Dichlorobenzidine U 101 101 336 UG/KG 1
4-Bromophenylphenylether U 101 101 336 UG/KG 1
4-Chloro-3-methylphenol U 135 135 336 UG/KG 1
4-Chloroaniline U 101 101 336 UG/KG 1
4-Chlorophenylphenylether U 101 101 336 UG/KG 1
4-Nitrophenol U 101 o1 336 UG/KG 1
Acenaphthene U 10.1 10.1 336 UG/KG 1
Acenaphthylene U 10.1 10.1 33.6 UG/KG 1
Anthracene U 10.1 10.1 33.6 UG/KG 1
Benzo(a)anthracene u 10.1 10.1 33.6 UG/KG 1
Benzo(a)pyrene u 10.1 10.1 336 UG/KG 1
Benzo(b)fluoranthene U 10.1 10.1 336 UG/KG 1
Benzo(ghi)perylene U 10.1 10.1 336 UG/KG 1
Benzo(k)fluoranthene 8] 10.1 10.1 33.6 UG/KG 1
Butylbenzylphthalate U 101 101 336  UG/KG 1
Carbazole U 10.1 10.1 33.6 UG/KG 1
Chrysene U 10.1 10.1 33.6 UG/KG 1
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21

Richland, Washington 99354 Report Date:  August 1, 2013
Contact: Joan Kessner

Project: RC-232 Soil

Client Sample ID: JIRVKI1 Project: WCHN00213
Samaple D- 330215006 Client TD:  WCHNQOL
Parameter Qualifier Result DL RL Units DF  AnalystDate Time Batch Method

Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected”

Di-n-butylphthatate U 101 101 336 UG/KG 1
Di-n-octylphthalate U 101 101 336 UG/KG 1
Dibenzo(a,h)anthracene U 10.1 10.1 33.6 UG/KG 1
Dibenzofuran U 101 101 336 UG/KG 1
Diethylphthalate U 101 101 336 UG/KG 1
Dimethylphthalate u 101 101 336 UG/KG |
Diphenylamine U 101 101 336 UG/KG 1
Fluoranthene U 10.1 10.1 33.6 UG/KG 1
Fluorene U 10.1 10.1 33.6 UG/KG 1
Hexachlorobenzene U 101 101 336 UG/KG i
Hexachlorobutadiene U 101 101 336 UG/KG 1
Hexachlorocyclopentadiene U J 101 101 336 UG/KG i
Hexachloroethane U 101 101 336 UG/KG 1
Indeno(1,2,3-cd)pyrene U 10.1 10.1 33.6 UG/KG 1
Isophorone u 101 101 336 UG/KG 1 //V [ s l/ 3
N-Nitrosodipropylamine U 101 101 336 UGKG 1 %’
Naphthalene U 10.1 10.1 33.6 UG/KG 1
Nitrobenzene U 101 101 336 UG/KG 1
Pentachlorophenol U 101 101 336 UG/KG I
Phenanthrene U 10.1 10.1 33.6 UG/KG 1
Phenol U 101 101 336 UG/KG 1
Pyrene U 10.1 10.1 33.6 UG/KG 1
bis(2- U 101 101 336 UG/KG 1
Chloroethoxy)methane

bis(2-Chloroethyl) ether U 101 101 336 UG/KG 1
bis(2-Chloroisopropy!)ether U 101 101 336 UG/KG 1
bis(2-Ethylhexyl)phthalate 18] 101 101 336 UG/KG 1
3- and/or 4-Methylphenol U 101 101 336 UG/KG 1
m-Nitroaniline U 101 101 336 UG/KG 1
o-Cresol U 101 101 336 UG/KG 1
o-Nitroaniline U 111 111 336 UG/KG 1
Surrogate/Tracer recovery Result Nominal  Recovery% Acceptable Limits Date Time: 07/27/13 16 22
p-Terphenyl-d14 1190 UG/KG 1680 70.6 (31%-124%)
2-Fluorophenol 1660 UG/KG 3360 49.2 (23%-107%)

Phenol-d5 1680 UG/KG 3360 49.8 (25%-108%)
2,4,6-Tribromophenol 2410 UG/KG 3360 7.7 (20%-122%)
Nitrobenzene-d5 761 UG/KG 1680 45.3 (21%-103%)
2-Fluorobiphenyl 776 UG/KG 1680 46.1 (25%-100%)
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GEL LABORATORIES LLC

2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company : WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21

Richland, Washington 99354
Contact: Joan Kessner

Project: RC-232 Seil

Report Date:  August 1, 2013

24

Client Sample ID: JIRVKI Proiect: WCHN00213
Sample 1D: 330215006 Client ID:  WCHNO0O1
Parameter Qualifier  Result DL RL Units DF  AnalystDate Time Batch Method
Semi-Volatile-GC/MS
8270D/3541 BNA Soil Automated Soxhlet "Dry Weight Corrected”
Tentatively Identified Compound (TIC) CAS No. RT Est. Concentration Fit Qual Date Time: 07/27/13 16 22
unknown 1.851 663 UG/KG 0 J
Unknown Aldol Condensate 3.547 1790 UG/KG AJ
Bromoacetic acid, octadecyl ester 018992-03-5 15.089 213 UG/KG 91 NI
13-Docosenamide, (Z)- 000112-84-5 17.127 317UG/KG 95 NJ
Nonacosane 000630-03-5 18.261 351 UG/KG 98 NJ
Tetratriacontane 014167-59-0 20.694 1580 UG/KG 91 NI
The following Prep Methods were performed
Method Description Analyst Date Time Prep Batch
SWB846 3541 Prep Method 3541 §270D BNA for Soil MXS4 07/26/13 1745 1317728
The following Analytical Methods were performed
Method Description Analyst Comments
1 SW846 3541/8270D
g| 7
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Semi-Volatile Case Narrative
WC-HANFORD, INC. (WCHN)
SDG XP0001

Method/Analysis Information
Procedure: Analysis of Semivolatile Organic Compounds by Gas Chromatography/Mass
Spectrometry
Analytical Method: SW846 3541/8270D
Prep Method: SW846 3541
Analytical Batch 1317730
Number:
Prep Batch Number: 1317728
Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 3541/8270D:

Sample ID  Client ID

330215002  JIRVJ)7

330215003  JIRVIJS

330215004  JIRVI9

330215005  JIRVKO

330215006  JIRVKI

1202915867 Method Blank (MB)

1202915868 Laboratory Control Sample (LCS)

1202915871  330215002(J1RVJ7) Matrix Spike (MS)
1202915872  330215002(J1RVI7) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.
p ion/Analytical Method Verificati

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controtled by GEL Laboratories LLC as

Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-OA-E-009 REV# 30.

Raw data reports are processed and reviewed by the analyst using the data analysis software package. False
positives have been removed from the quantitation reports per standard operating procedures (SOP).

Calibration Information
A complete list of the initial calibration data files are shown in the Calibration History report located in the

Standard Data section of the data package. The various calibration mixes may not be calibrated using all of the
calibration levels. In addition, not all of the mixes are calibrated using the same levels.
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Diphenylamine has now superseded N-Nitroso-diphenylamine on Quantitation Reports, Initial Calibration
Reports, Calibration Check Standard Reports, etc. Previous versions of EPA Methodologies referenced
N-Nitroso-diphenylamine. However, as stated in EPA Methodology, "N-Nitroso-diphenylamine decomposes in
the gas chromatographic inlet and canmot be separated from Diphenylamine.” Studies of these two compounds at
GEL, both independent of each other and together, showed that they not only co-elute, but also have similar
mass spectra. N-Nitroso-diphenylamine and Diphenylamine will be reported as Diphenylamine on all reports and
forms.

Initial Calibration

All initial calibration requirements have been met for this sample delivery group (SDG) in this batch. A second
source initial calibration verification (ICV) was included in the standard section directly behind the initial
calibration.

CCV Requirements

All Calibration Verification Standards (CCV) did not meet the acceptance criteria as outlined in Method 8270D.
However, the method allows for a designated number of outliers dependent on the requested analyte list. This
SDG satisfied the 8270D outlier acceptance criteria. Detected concentrations of these analytes should be
considered as estimated.

Quality Control (QC) Information

Methed Blank (MB) Statement
The MB analyzed with this SDG in this batch met the acceptance criteria.

Surrogate Recoveries
All the surrogate recoveries were within the established acceptance criteria for this SDG in this batch.

Laboratory Control Sample (LCS) Recovery

The LCS(1202915868) did not meet spike recovery limits for 2,4-Dinitrophenol at 21.3% (SPC limits:
22.0%-83.0%). 2,4-Dinitrophenol accounts for less than 5% of the total number of requested spiking analytes.
2,4-Dinitrophenol is known to be a poor responding analyte that is subject to erratic chromatography as stated in
the Method. This may account for the low recovery of the analyte in the LCS. The data results have been
reported. .

QC Sample Designation
Sample 330215002 (JIRVJ7) was selected for analysis as the matrix spike and matrix spike duplicate.

Matrix Spike (MS) Recovery Statement
The MS recoveries were within the established acceptance limits.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recoveries were within the established acceptance limits.

MS/MSD Relative Percent Difference (RPD) Statement
The RPD values between the MS and MSD met the acceptance limits.

Internal Standard (ISTD) Acceptance
The internal standard responses used to quantitate the requested target analytes were within the required
acceptance criteria for the SDG associated samples in this batch.

Technical Information:

Holding Time Specifications

All samples in this SDG met the specified holding time. GEL assigns holding times based on the associated
methodology that assigns the date and time from sample collection or sample receipt. Those holding times
expressed in hours are calculated in the ALPHALIMS system. Those holding times expressed as days expire at
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midnight on the day of expiration.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP. All reported compound mass spectra met the detection
specifications in the method.

Sample Dilutions
The samples in this SDG in this batch did not require dilutions.

Sample Re-extraction/Re-analysis
Re-extractions or re-analyses were not required in this SDG in this analytical batch unless confirmations or
dilutions were required.

Miscellaneous Information:

Data Exception (DER) Documentation
Data exception report 1206748 was generated for the samples in this batch for this SDG.

Manual Integrations
Some initial calibration standards, continuing calibration standards, and/or samples may require manual
integrations due to software limitations. Manuai integrations, if any, are included with the raw data.

TIC Comment

Tentatively identified compounds (TIC) may be requested for samples 1202915867 (MB), 330215002 (JIRVIT),
330215003 (JIRVJS), 330215004 (JIRV]9), 330215005 (JIRVKO) and 330215006 (JIRVK1) in this delivery
group/work order. Please note that non-requested calibrated analytes detected in a client sample may be reported
on the Form 1/Certificate of Analysis as TICs. TIC data, if requested, are included on the Sample Data Summary
(Form 1) and are also included with the sample raw data.

Additional Comments

The additional comments field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis, and to list any report documents generated as a result of
sample analysis or review. The following additional comments were required:

Due to rounding differences in the calculation, the data reported in the Surrogate Recovery Report may differ
slightly from the raw data. Due to software issue, the raw data may not correctly display the updated SPC limits.
Please see Sample Data Summary Report and Surrogate Recovery Report for the correct surrogate acceptance
limits.

Electronic Package Comment

The following package was generated using an electronic data processing program referred to as "virtual
packaging". In an effort to increase quality and efficiency, the laboratory is developing systems to eventually
generate all data packages electronically. The following change from "traditional” packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. An
electronic signature page inserted after the case narrative of each electronic package will indicate the reviewer
name associated with the generation of the data and package. The data validator will always sign and date the
case narrative. Data that are not generated electronically, such as hand written pages, will be scanned and
inserted into the electronic package.

System Configuration

The Semi-Volatile-GC/MS analysis was performed on the following instrument configuration:
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Instrument System Column

D Instrument Configuration D Column Description
Agilent
7890A/5975C 25m x 0.2mm, 0.33um (5%
MSD4.1 GC/MS w/ 7683 HP6890/HPS973 DB-3MS Phenyimethylpolysiloxane)
Autosampler
Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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GEL Laboratories LLC DER Report No.: 1206748

Form GEL-DER Revision No.: 1
| S
i
[ DATA EXCEPTION REPORT
t
’ Mo.Day Yr. Divigion: Quality Criteria: Type:
] 31-JUL-13 Industrial Specifications Process
| instrument Type: Test/ Method: Matrix Type: Client Code:
SEMIVOA GC/MS SWB846 3541/8270D Solid WCHN
Batch ID: Sample Numbers: N
1317730 See Below

Potentially affected work order(s)(SDG): 330215(XP0001 ),330229(X0010)
Application Issues:

Failed Recovery for MS/PS

Failed Recovery for LCS/LCSD

Failed Recovery for MSD/PSD

Specification and Requirements DER Disposition:

Exception Description:
1. LCS(1202915868) did not meet spike recovery fimits for 2,4 1. 2,4-Dinitrophenol accounts for less than 5% of the total number of
Dinitrophenol at 21.3% (SPC limits: 22.0%-83.0%). requested spiking analytes. 2,4-Dinitrophenol is known to be a poor

responding analyte that is subject to erratic chromatography as stated in
the Method. This may account for the low recovery of the analyte in the
LCS (as well as in the zero percent recovery in the MS(1202915869) and
MSD(1202915870)). The data results have been reported.

2. MS(1202915869) recovered 2,4-Dimethyiphenol at 26.5% (limits are 2., 3. As MS(1202915869) and MSD(1202915870) displayed similar
30-109%), 2,4-Dinitrophenot at 0% (limits are 19-101%) and recoveries, the failures were attributed to sample matrix interference. 2,4~
3,3'Dichiorobenzidine at 0% (limits are 28-105%). Dinitrophenol is known to be a poor responding anatyte that is subject to

erratic chromatography as stated in the Method. This may account for the
3. MSD(1202915870) recovered 2,4-Dimethylphenol at 26.4% (limits are zero percent recovery of the analyte in the MS and MSD (as well as in the
30-109%), 2,4-Dinitrophenol at 0% (limits are 19-101%) and low recovery in the LCS). The data results have been reported.

3,3'Dichiorobenzidine at 0% (limits are 28-105%).

Originator's Name: Data Validator/Group Leader:
Josh Brooks 31-JUL-13 Barbara Bailey 06-AUG-13
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Data Validation Supporting Documentation

33



HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

A‘
s | = | () | o :
PROJECT: (poo-37] DATA PACKAGE: Y\ Pooo |
vaupaTor: © (2. e Che L pate:  8[23/(3
SDG:  \¢ P06 OO ( '
ANALYSES P ‘
SW-846 8260 sw-g46 8260 (| Sw-sa68270 ) SW-846 8270
(TCLP) S (TCLP)

SAMPLES/MATRIX

JIRVIT  J(RUTy  J(RUTg  JIRUEo JirYig]

Y
Cocy

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation PIESENt? ..o s e Ye N/A
Comments:
2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)
GC/MS tuning/performance check acceptable?.......ocooiiiii Yes
Initial calibrations acceptable? Yes
Continuing calibrations 80CePtable? ..ot Yes
Standards traceable? ......... STV O O OO T OE OO OGSO P PV TSOTPROPOR PR PRSPPI Yes
SHANAATAS EXPITEAY ... eoooooeooeroeosse et eses et eem oo Yes
Calculation check aCCePtable? ..o Yes
Comments:
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)
Calibration blanks analyzed? (Levels D, E) c.cccoiiicn i
Calibration blank results acceptable? (Levels D, E) ..o trerarneaenne TR

Laboratory blanks analyzed? ... S
Laboratory blank results acceptable?........cciimevinnriesee RO N/A
Field/trip blanks analyzed? (Levels C, D, E) Ye@
Field/trip blank results acceptable? (Levels C, D, E) oo Yes No

Transcription/calculation errors? (LeVels D, Bt e et Yes No

Comments: . h 2 FG

4. ACCURACY (Levels C, D, and E)

Surrogates/system monitoring compounds analyzed? ... @ No N/A
Surrogate/systern monitoring compound recoveries acceptable? ... No N/A
Surrogates traceable? (Levels D, E) ........................................................................................................ Yes Nc%
Surrogates expired? (Levels D, E) .ccocvoiiiniiiiiiiec ............... TIRRIUTUUNRPORPTURRION Yes No
MS/MSD SAMPIES ANAIYZEA? ...t &¥ N NA
MS/MSD 1eSUIS ACCEPIADIET ...vvviicrrieii ettt e s Ye@ N/A
MS/MSD standards NIST traceable? (Levels D, E)Yes No
MS/MSD standards? (Levels D, E) i oottt Yes No (N/A
LCS/BSS samples analyZed? ...........coocioiiiiiiiiinnn s s st e s 4 No N/A
LCS/BSS results acceptable? ................................................... NJ
Standards traceable? (Levels D, E) o i

Standards expired? (Levels D, E) oo Yes No
Transcription/calculation errors? (Levels D, B Yes
Performance audit sample(s) analyzed? .......covvveviiiinimi e e Yes 0‘ N/A
Performance audit sample results acceptable?..........cocoiiiiini i Yes No
Comments: \"'C'S - “ - j—

4

msp~- \ =T

(p0 PAT
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

MS/MSD samples @nalyzed? ..ottt a et a st r s No N/A

MS/MSD RPD values acCeptable? ........coviiriieiinrcenee e sssa s es s s en s sns s seeas No N/A

MS/MSD standards NIST traceable? (Levels D, E) .ocvvviivcriiiiicccnereececene e srenevesseesevennens es No @
- MS/MSD standards expired? (Levels D, E) ..cc.ovcooiiiiiicreic et ss e Yes No m

Field duplicate RPD values aCCeptable?........ovviecciiriinieiesiorerniesssssse e sssssse e sessss s essssesessesans @ No

Field split RPD values acceptable?. ...t n e e ‘es N

Transcription/calculation errors? (Levels D, E)oooiiiiciiincreiciie e sr s es s eesenes Yes No

Comments:

6. SYSTEM PERFORMANCE (Levels D and E)

Internal standards ANALYZEAT ........c.oov ot b et eb s per s rererena Yes

linternal standard areas acceptable? ................................................... Yes

Internal standard retention times aCCEPtable? .........c.oviiiiieiree s Yes

SANdards traceable? ..ottt Yes

StANAATAS EXPITEAT ..o sttt s e b tr et es b et en s s s st reaea s ese st beraen Yes

Transcription/Calculation ITOTS? ......ccovcuiiveiiviees ettt e s et enee s bses st r st et et s s e nesenas Yes

Comments:

7. HOLDING TIMES (all levels )

Samples Properly Preserved?.... ..ottt ettt es e aree s .Yes\ No N/A
Sample holding times aCCEPLADIET ..ot es s se s ereetsssesseonenenense s fee Yes [No N/A
Comments:
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all
levels)
Compound identification acceptable? (Levels D, E) oo e »
Compound quantitation acceptable? (Levels D, E) cooiiriiiicms i
Results reported for all requested analySes? .......ooumiseim i

Results supported in the raw data? (Levels D, E)

Samples properly prepared? (Levels D, E) eveeieenenerernnconens

Laboratory properly identified and coded all TIC? (Levels D, E)eocveviiiieiminseinssnsinssnne Yes No™~NA
Detection Hmits MEEt RIDL? ..o iiiiieiirtreeee s cemsieisreseme s bbb s s d s by No N/A
Transcription/calculation errors? (Levels D, B} Yes N
Comments:

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup PErfOrmed?.........cuerreeemieemmmaniemrormsmmmisssssssssssisiessesssseeen S ST Yes N

GPC check performed?........couimnii i et Yes No| N/
GPC check recoveries aCCePtable? .. ...t Yes No| N/A
GPC calibration PerforMeEd? ... .. o cewrvimuimimsiisnres et Yes No| N/A
GPC calibration check performed?.. ... ereer e nes Yes No N/A
GPC calibration check retention times acceptable? ..o ................... Yes N¢ N/A
Check/calibration Materials traceable? .........ocimmiiecererresirsiimsi st et s Yes N¢ N/A
Check/calibration materials EXPIred? ......ccceoriremiiinisnie it Yes N¢ N/A
Analytical batch QC given similar Cleanup? ... Yes Nd N/
Transcription/Caloulation EITOTS? ..ot e Yes No\N/
Comments:
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Additional Documentation Requested by Client
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary Revort Date: August 6, 2013
WC-Hanford, Inc. Page Lof 14
2620 Fermi Avenue
MSIN H4-21
Richland, Washington
Contact: Joan Kessner
Workorder: 330215 Client SDG: XP0001 Project Description: RC-232 Soil
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1317730
QC1202915868 LCS
1,2,4-Trichlorobenzene 1660 1070 UG/KG 64.6 (37%-98%) JMB3 07/27/13 11:53
1,2-Dichlorobenzene 1660 1090 UG/KG 65.5 (39%-93%)
1,3-Dichlorobenzene 1660 1050 UG/KG 632  (39%-110%)
1,4-Dichlorobenzene 1660 1080 UG/KG 64.7  (40%-110%)
2,4,5-Trichlorophenol 1660 1210 UG/KG 73 (41%-103%)
2,4,6-Trichlorophenol 1660 925  UG/KG 55.6 (36%-98%)
2,4-Dichlorophenol 1660 1090 UG/KG 652  (35%-110%)
2,4-Dimethylphenol 1660 1070 UG/KG 642  (35%-102%)
2,4-Dinitrophenol 1660 J 354 UG/KG 21.3*  (22%-83%)
2,4-Dinitrotoluene 1660 1440 UG/KG 86.7  (43%-109%)
2,6-Dinitrotoluene 1660 1310  UG/KG 79 (41%-103%)
2-Chloronaphthalene 1660 1090 UG/KG 656  (39%-101%)
2-Chlorophenol 1660 1090  UG/KG 653  (38%-100%)
2-Methyl-4,6-dinitrophenol 1660 940 UG/KG 56.5  (33%-103%)
2-Methylnaphthalene 1660 1130 UG/KG 68.1  (36%-107%)
2-Nitrophenol 1660 1050 UG/KG 633  (35%-106%)
3,3"-Dichlorobenzidine 1660 1130  UG/KG 678  (32%-111%)
3- and/or 4-Methylphenol 1660 1220 UG/KG 733 (39%-115%)
4-Bromophenylphenylether 1660 1260 UG/KG 76  (42%-110%)
4-Chloro-3-methylphenol 1660 1100 UG/KG 65.8  (35%-104%)

Page 34 of 79
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GEL LABORATORIES LLC

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
‘Workorder: 330215 Client SDG: XP000! Project Description: RC-232 Soil Page 2 of 14
Parmname NOM Sample Qual QC Units RPD%  REC% Range _Anlst Date Time
Semi-Volatile-GC/MS
Batch 1317730
4-Chloroaniline 1660 891 UG/KG 53.5 (32%-106%) JMB3 07/27/13 11:53
4-Chlorophenylphenylether 1660 1170 UGKG 70.6 | (41%-104%)
4-Nitrophenol 1660 ” 929 UG/KG 55.8  (23%-114%)
Acenaphthene 1660 1080 UG/KG 652  (36%-105%)
Acenaphthylene 1660 1110 UG/KG 66.8  (38%-103%)
Anthracene 1660 1200 UG/KG 722 (43%-104%)
Benzo(a)anthracene 1660 1270 UG/KG 763  (46%-108%)
Benzo(a)pyrene 1660 1270  UG/KG 76.6  (45%-109%)
Benzo(b)fluoranthene 1660 1140 UG/KG 68.7 (42%-111%)
Benzo(ghi)perylene 1660 1660 UG/KG 99.6  (43%-115%)
Benzo(k)fluoranthene 1660 1150 UG/KG 69.3  (43%-103%)
Butylbenzylphthalate 1660 1200 UG/KG 72 (37%-107%)
Carbazole 1660 1650 UG/KG 99.1  (53%-118%)
Chrysene 1660 1230 UG/KG 74.1  (47%-107%)
Di-n-butylphthalate 1660 1370 ‘ UG/KG 825  (46%-112%)
Di-n-octylphthalate 1660 1400 UG/KG 84.1  (41%-110%)
Dibenzo(a,h)anthracene 1660 1750 UG/KG 105 (39%-128%)
Dibenzofuran 1660 1220  UG/KG 73.6  (38%-104%)
Diethylphthalate 1660 1220  UG/KG 73.6  (42%-109%)
Dimethylphthalate 1660 1150 UG/KG 68.9 (41%6-105%)
Diphenylamine 1660 1230 UG/KG 74 (40%-101%)
Page 35 of 79
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
‘Workorder: 330215 Client SDG: XP0001 Project Description: RC-232 Soil Page 3of 14
Parmname ) NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1317730
Fluoranthene 1660 1410  UG/KG 84.8  (44%-106%)
Fluorene 1660 1120 UG/KG 674  (39%-102%) JMB3 07/27/13 11:53
Hexachlorobenzene 1660 ; 1280 UG/KG 76.8  (41%-108%)
Hexachlorobutadiene 1660 1140 UG/KG 68.4  (32%-104%)
Hexachlorocyclopentadiene 1660 805 UG/KG 48.4 (24%-84%)
Hexachloroethane 1660 1020 UG/KG 61.5 (34%-98%)
Indeno(1,2,3-cd)pyrene 1660 1700  UG/KG 102 (45%-115%)
Isophorone 1660 1310 UG/KG 78.6 (36%-98%)
N-Nitrosodipropylamine 1660 1220 UG/KG 735 (34%-106%)
Naphthalene 1660 1110 UG/KG 66.8  (38%-106%)
Nitrobenzene 1660 1180  UG/KG 70.9 (35%-99%)
Pentachlorophenol 1660 1090 UG/KG 65.5 (31%-93%)
Phenanthrene 1660 1200 UG/KG 72 (43%-105%)
Phenol 1660 1080 UG/KG 65.1 (38%-98%)
Pyrene 1660 1120  UG/KG 67.1 (33%-99%)
bis(2-Chloroethoxy)methane 1660 1110 UG/KG 66.6 (37%-98%)
bis(2-Chloroethyl) ether 1660 1140  UG/KG 68.3 (35%-96%)
bis(2-Chloroisopropyl)ether 1660 1110 UG/KG 66.7  (27%-109%)
bis(2-Ethylhexyl)phthalate 1660 1180 UG/KG 70.9  (41%-104%)
m-Nitroaniline 1660 1050  UG/KG 62.9  (32%-113%)
0-Cresol 1660 1080 UG/KG 64.7 (37%-97%)
o-Nitroaniline 1660 1110 UG/KG 66.5  (34%-116%)
Page 36 of 79
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‘Workorder: 330215

2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

GEL LABORATORIES LLC

QC Summary

Client SDG: XP0001

Project Description: RC-232 Soil

Page 4 of 14

Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1317730
**2,4.6-Tribromophenol 3330 2730 UG/KG 81.9  (20%-122%)
**2-Fluorobiphenyl 1660 1040 UG/KG 624  (25%-100%) JMB3 07/27/13 11:53
** 2 -Fluorophenol 3330 2220 UGKG 66.8  (23%-107%)
**Nitrobenzene-d5 1660 1050  UG/KG 63 (21%-103%)
**Phenol-d5 3330 2300 UG/KG 69.1  (25%-108%)
**p-Terphenyl-d14 1660 1200 UG/KG 72 (31%-124%)
QC1202915867 MB
1,2,4-Trichlorobenzene U 999 UGKG 07/27/13 11:24
1,2-Dichlorobenzene U 999 UGKG
1,3-Dichlorobenzene U 999 UG/KG
1,4-Dichlorobenzene 8} 99.9 UG/KG
2,4,5-Trichlorophenol U 99.9 UG/KG .
2,4,6-Trichlorophenol U 999 UG/KG
2,4-Dichlorophenot U 99.9 UG/KG
2,4-Dimethylphenol U 999 UG/KG
2,4-Dinitrophenol u 999 UG/KG
2,4-Dinitrotoluene U 99.9 UG/KG
2,6-Dinitrotoluene 8] 99.9 UG/KG
2-Chloronaphthalene U 999 UG/KG
2-Chlorophenol U 999 UG/KG
2-Methyl-4,6-dinitrophenol U 999 UG/KG
2-Methylnaphthalene U 999 UG/KG
2-Nitrophenol U 999 UG/KG
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
‘Waorkorder: 330215 Client SDG: XP00Oi Project Description: RC-232 Soil Page 5 of 14
Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1317730
3,3"-Dichlorobenzidine ' u 99.9 UG/KG JMB3 07/27/13 11:24
3- and/or 4-Methylphenol ) U 999 UG/KG
4-Bromophenylphenylether U 99.9 UG/KG
4-Chioro-3-methylphenol U 133 UG/KG
4-Chloroaniline u 999 UG/KG
4-Chlorophenyiphenylether u 999 UG/KG
4-Nitrophenol U 999 UG/KG
Acenaphthene U 999 UGKG
Acenaphthylene u 999 UG/KG
Anthracene U 999 UGKG
Benzo(a)anthracene U 9.99 UG/KG
Benzo(a)pyrene U 999 UG/KG
Benzo(b)fluoranthene U 9.99 UG/KG
Benzo(ghi)perylene u 9.99 UGKG
Benzo(k)fluoranthene U 9.99 UGKG
Butylbenzylphthalate U 999 UG/KG
Carbazole U 999 UGKG
Chrysene ‘ U 999 UG/KG
Di-n-butylphthalate |9} 99.9 UG/KG
Di-n-octylphthalate U 999 UG/KG
Dibenzo(a,h)anthracene U 9.99 UG/KG
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Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1317730
Dibenzofuran U 999 UGKG
Dicthylphthalate ] 999 UGKG JMB3  07/27/13 11:24
Dimethylphthalate U 99.9 UGKG
Diphenylamine U 999 UG/KG
Fluoranthene §) 9.99 UG/KG
Fluorene U 999 UGKG
Hexachlorobenzene U 99.9 UG/KG
Hexachlorobutadiene U 999 UG/KG
Hexachlorocyclopentadiene U 999 UG/KG
Hexachloroethane 8) 99.9 UG/KG
Indeno(1,2,3-cd)pyrene U 9.99 UG/KG
Isophorone u 999 UG/KG
N-Nitrosodipropylamine U 999 UG/KG
Naphthalene U 999 UGKG
Nitrobenzene U 99.9 UG/KG
Pentachlorophenol U 999 UG/KG
Phenanthrene U 9.99 UGKG
Phenol U 99.9 UG/KG
Pyrene U 9.99 UGKG
bis(2-Chloroethoxy)methane 6] 99.9 UGKG
bis(2-Chloroethyl) ether U 99.9  UG/KG
bis(2-Chloroisopropyl)ether U 999 UGKG
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Parmpame NOM Sample Qual QC Units RPD% REC% Range Anlist Date Time
Semi-Volatile-GC/MS
Batch 1317730
bis(2-Ethylhexyl)phthalate U 99.9 UG/KG
m-Nitroaniline U 99.9  UG/KG JMB3 07/27/13 11:24
o-Cresol U 99.9 UG/KG
o-Nitroaniline U 110 UGKG
**2 4,6-Tribromophenol 3330 2430 UG/KG 729  (20%-122%)
*%2 _Fluorobiphenyl 1670 1160 UG/KG 69.9  (25%-100%)
**2_Fluorophenol 3330 2460  UG/KG 73.8  (23%-107%)
**Nitrobenzene-d5 1670 © 1200  UG/KG 722 (21%-103%)
**Phenol-d5 3330 2480 UG/KG 74.5  (25%-108%)
**p-Terphenyl-d14 1670 1170 UG/KG 70 (31%-124%)
QC1202915871 330215002 MS
1,2,4-Trichlorobenzene 1710 U 103 1250 UG/KG 729  (25%-102%) 07/27/13 12:52
1,2-Dichlorobenzene 1710 U 103 1210 UG/KG 70.7 (25%-99%)k
1,3-Dichlorobenzene 1710 U 103 1190  UG/KG 69.3 (24%-96%)
1,4-Dichlorobenzene 1710 u 103 1200 UG/KG 70.2 (24%-97%)
2.4,5-Trichlorophenol 1710 U 103 1390 UG/KG © 813 (38%-109%)
2,4,6-Trichlorophenol 1710 U 103 1260 UG/KG 734 (32%-103%)
2,4-Dichlorophenol 1710 U 103 1300 UG/KG 76 (31%-103%)
2,4-Dimethylphenol 1710 U 103 1270 UG/KG 742 (30%-109%)
2,4-Dinitrophenol 1710 u 103 944  UG/KG 55.1  (19%-101%)
2,4-Dinitrotoluene 1710 U 103 1640  UG/KG 954  (36%-115%)
2,6-Dinitrotoluene 1710 4] 103 1530 UG/KG 89 . (36%-107%)
2-Chloronaphthalene 1710 8] 103 1300 UG/KG 756  (27%-109%)
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QC Summary
Workorder: 330215 Client SDG: XP0001 Project Description: RC-232 Soil Page 8 of 14
Parmname T T NOM —‘S—a_ﬁl—m—evaﬁ;l— AAAAAA Q C___ Units RPD% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 13 l 7730
2-Chlorophenol 1710 103 1260 UG/KG 734  (28%-108%) JMB3 07/27/13 12:52
2-Methyl-4,6-dinitrophenol 171 0‘ 103 1360 UG/KG 79.5  (14%-116%)
2-Methylnaphthalene 1710 10.3 1330  UG/KG 777 (23%-107%)
2-Nitrophenol 1710 103 1260 UG/KG 732 (24%-106%)
3,3"-Dichlorobenzidine 1710 103 1300 UG/KG 76 (28%-105%)
3- and/or 4-Methylphenol 1710 103 1430  UG/KG 837  (32%-123%)
4-Bromophenylphenylether 1710 103 1470  UG/KG 85.6 (37%-112%)
4-Chloro-3-methylphenol 1710 137 1380 UG/KG 803  (32%-112%)
4-Chloroaniline 1710 103 1050  UG/KG 612  (27%-100%)
4-Chlorophenyiphenylether 1710 103 1390 UG/KG 81.3  (37%-110%)
4-Nitrophenol 1710 103 1400 UG/KG 815  (12%-128%)
Acenaphthene 1710 103 1300 UG/KG 759  (28%-102%)
Acenaphthylene 1710 10.3 1330 UG/KG 773 (32%-103%)
Anthracene 1710 10.3 1360 UG/KG 794  (36%-104%)
Benzo(a)anthracene 1710 10.3 1380 UG/KG 80.6 (27%-120%)
Benzo(a)pyrene 1710 10.3 1430 UG/KG 83.6 (31%-116%)
Benzo(b)fluoranthene 1710 10.3 13060 UG/KG 76 (30%-119%)
Benzo{ghi)perylene 1710 10.3 1580 UG/KG 91.9  (30%-109%)
Benzo(k)fluoranthene 1710 10.3 1290 UG/KG 753 (31%-125%)
Butylbenzylphthalate 1710 103 1300 UG/KG 76.1 (33%-121%)
Carbazole 1710 10.3 1850 UG/KG 108 (40%-133%)
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Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1317730
Chrysene 1710 U 103 1330 UG/KG 716  (33%-114%)
Di-n-butylphthalate 1710 U 103 1450  UG/KG 84.8  (42%-119%) JMB3 07/27/13 12:52
Di-n-octylphthalate 1710 U 103 1550 UG/KG 90.3  (36%-115%)
Dibenzo(a,h)anthracene 1710 U 103 1700 UG/KG 992  (26%-128%)
Dibenzofuran 1710 U 103 1460 UG/KG 853  (28%-117%)
Diethylphthalate 1710 U 103 1390 UG/KG 80.8  (40%-113%)
Dimethylphthalate 1710 u 103 1340 UG/KG 779  (38%-110%)
Diphenylamine 1710 U 103 1410 UG/KG 82,5 (34%-111%)
Fluoranthene 1710 8] 103 1490 UG/KG 86.8  (32%-115%)
Fluorene 1710 U 10.3 1320 UG/KG 772 (30%-115%)
Hexachlorobenzene 1710 9] 103 1440 UG/KG 84  (34%-111%)
Hexachlorobutadiene 1710 u 103 1300 UG/KG 75.9  (24%-105%)
Hexachlorocyclopentadiene 1710 U 103 987 UG/KG 57.6  (12%-106%)
Hexachloroethane 1710 U 103 1150 UG/KG 66.9 (24%-102%)
Indeno(1,2,3-cd)pyrene 1710 8] 10.3 1670 UG/KG 975  (29%-117%)
Isophorone 1710 U 103 1550 UG/KG 90.2  (24%-108%)
N-Nitrosodipropylamine 1710 U 103 1400 UG/KG 819  (23%-117%)
Naphthalene 1710 U 10.3 1270 UG/KG 743 (21%-107%)
Nitrobenzene 1710 U 103 1400 UG/KG 814  (25%-104%)
Pentachlorophenol 1710 8] 103 1470 UG/KG 856  (22%-108%)
Phenanthrene 1710 U 10.3 1330 UG/KG 777 (28%-119%)
Phenol 1710 U 103 1280 UG/KG 747 (28%-108%)
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QC Summary

Project Description: RC-232 Soil

Page 10 of 14

Parmpame NOM Sample Qual QC Units RPD% REC% Range Anist Date Time
Semi-Volatile-GC/MS
Batch 13 17‘730
Pyrene 1710 U 10.3 1200 UG/KG 69.9  (25%-119%)
bis(2-Chloroethoxy)methane 1710 u 103 1300 UG/KG 756  (27%-104%) JMB3 07/27/13 12:52
bis(2-Chloroethyl) ether 1710 8] 103 1290 UG/KG 754  (25%-102%)
bis(2-Chloroisopropyl)ether 1710 u 103 1250 UG/KG 728  (25%-105%)
bis(2-Ethylhexyl)phthalate 1710 U 103 1310  UG/KG 764 (33%-124%)
m-Nitroaniline 1710 U 103 1260 UG/KG 734 (31%-110%)
o-Cresol 1710 u 103 1250 UG/KG 731 (27%-105%)
o-Nitroaniline 1710 8} 113 1370 UG/KG 79.8  (37%-114%)
**2 4.6-Tribromophenol 3430 2950 3290 UG/KG 96.1  (20%-122%)
**2-Fluorobipheny! 1710 1150 1210 UG/KG 708  (25%-100%)
**2-Fluorophenol 3430 2460 2490  UG/KG 727 (23%-107%)
**Nitrobenzene-d5 1710 1130 1200 UG/KG 702 (21%-103%)
**Phenol-d5 3430 2480 2660 UG/KG 775  (25%-108%)
**p-Terphenyl-d14 1710 1330 1280 UG/KG 746  (31%-124%)
QC1202915872 330215002 MSD
1,2,4-Trichlorobenzene 1720 U 103 1180 UG/KG 6.21 68.5 (0%-30%) 07/27/13 13:22
1,2-Dichlorobenzene 1720 u 103 1160  UG/KG 4.39 67.6 (0%-30%)
1,3-Dichlorobenzene 1720 U 103 1136 UG/KG 4.60 66.1 (0%-30%)
1,4-Dichlorobenzene 1720 u 103 1150 UG/KG 4.21 67.2 (0%-30%)
2,4,5-Trichlorophenol 1720 u 103 1350 UG/KG 2.95 78.8 (0%-30%)
2,4,6-Trichlorophenol 1720 U 103 1210 UG/KG 4,19 70.3 (0%-30%)
2,4-Dichlorophenol 1720 u 103 1230  UG/KG 5.84 71.6 (0%-30%)
2,4-Dimethylphenol 1720 u 103 1190 UG/KG 6.58 69.4 (0%-30%)
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Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1317730
2,4-Dinitrophenol 1720 U 103 882 UG/KG 6.81 51.4 (0%-30%) IMB3 07/27/13 13:22
2,4-Dinitrotoluene 1720 U 103 1600 UG/KG 2.00 93.4 (0%-30%)
2,6-Dinitrotoluene 1720 U 103 1460 UG/KG 4.59 84.9 (0%-30%)
2-Chloronaphthalene 1720 U 103 1210 UG/KG 7.11 70.4 (0%-30%)
2-Chlorophenol 1720 U 103 1190  UG/KKG 5.56 69.4 (0%-30%)
2-Methyl-4,6-dinitrophenol 1720 U 103 1310 UG/KG 3.82 76.4 (0%-30%)
2-Methylnaphthalene 1720 U 103 1250  UG/KG 6.39 72.8 (0%-30%)
2-Nitrophenol 1720 U 103 1170 UG/KG 6.71 68.4 (0%-30%)
3,3'-Dichlorobenzidine 1720 U 103 1330  UG/KG 2.21 71.6 (0%-30%)
3- and/or 4-Methylphenol 1720 U 103 1370  UG/KG 4.37 80 (0%-30%)
4-Bromophenylphenylether 1720 U 103 1440 A UG/KG 2.15 83.7 (0%-30%)
4-Chloro-3-methylphenol 1720 U 137 1320 UGKG 4.41 76.8 (0%-30%)
4-Chloroaniline 1720 U 103 990 UG/KG 592 577 (0%-30%)
4-Chlorophenylphenylether 1720 U 103 1330 UG/KG 5.02 773 (0%-30%)
4-Nitrophenol 1720 U 103 1380 UG/KG  0.936 80.7 (0%-30%)
Acenaphthene 1720 u 103 1210 UG/KG 6.86 70.8 (0%-30%)
Acenaphthylene 1720 U 103 1240 UG/KG 6.31 72.5 (0%-30%)
Anthracene 1720 U 10.3 1350 UG/KG  0.735 78.7 (0%-30%)
Benzo(a)anthracene 1720 U 103 1400 UG/KG 143 81.7 (0%—30%)
Benzo(a)pyrene 1720 U 103 1440 UG/KG 0.291 83.8 (0%-30%)
Benzo(b)fluoranthene 1720 8] 10.3 1360 UG/KG 4.25 79.2 (0%-30%)
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Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1317730
Benzo{ghi)perylene 1720 U 10.3 1580 UG/KG  0.578 92.3 (0%-30%)
Benzo(k)fluoranthene 1720 U 10.3 1330 UG/KG 3.03 7‘7.6 (0%-30%) IMB3 07/27/13 13:22
Butylbenzylphthalate 1720 U 103 1350 UG/KG 331 78.6 (0%-30%)
Carbazole 1720 U 10.3 1840  UG/KG 0421 107 (0%-30%)
Chrysene 1720 U 103 1370 UG/KG 2.57 79.5 (0%-30%)
Di-n-butylphthalate 1720 U 103 1460 UG/KG 0.0528 84.8 (0%-30%)
Di-n-octylphthalate 1720 U 103 1560 UG/KG 0454 90.7 (0%-30%)
Dibenzo(a,h)anthracene 1720 u 10.3 1740 UG/KG 2.31 101 (0%-30%)
Dibenzofuran 1720 U 103 1380 UG/KG 6.19 80.1 (0%-30%)
Diethylphthalate 1720 u 103 1350 UG/KG 2.48 78.7 (0%-30%)
Dimethylphthalate 1720 U 103 1280 UG/KG 4.41 74.5 (0%-30%)
Diphenylamine 1720 8] 103 1390 UG/KG 1.61 81.1 (0%-30%)
Fluoranthene 1720 U 10.3 1500 UG/KG 0995 87.6 (0%-30%)
Fluorene 1720 U 10.3 1260 UG/KG 4.62 73.7 (0%-30%)
Hexachlorobenzene 1720 u 103 1410 UG/KG 2.04 823 (0%-30%)
Hexachlorobutadiene 1720 U 103 1230 UG/KG 5.87 71.5 (0%-30%)
Hexachlorocyclopentadiene 1720 U 103 845 UG/KG 15.6 49.2 (0%-30%)
Hexachloroethane 1720 U 103 1100 UG/KG 4.17 64.1 (0%-30%)
Indeno(1,2,3-cd)pyrene 1720 U 103 1710 UG/KG 2.09 99.4 (0%-30%)
Isophorone 1720 U 103 1440 UG/KG 7.16 83.9 (0%-30%)
N-Nitrosodipropylamine 1720 18] 103 1350 UG/KG 4.27 78.4 (0%-30%)
Naphthalene 1720 U 10.3 1190 UG/KG 6.55 69.5 (0%-30%)
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Parmname NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time
Semi-Volatile-GC/MS
Batch 1317730
Nitrobenzene 1720 U 103 1300 UGG 6.81 76 (0%-30%)
Pentachlorophenol 1720 u 103 1440  UG/KG 2.12 83.8 (0%-30%) JMB3 07/27/13 13:22
Phenanthrene 1720 U 10.3 1340 UG/KG 0485 78 (0%-30%)
Phenol 1720 U 103 1220 UG/KG 5.01 71 (0%-30%)
Pyrene 1720 U 103 1270 UG/KG 5.53 73.8 (0%-30%)
bis(2-Chloroethoxy)methane 1720 |9 103 1220 UG/KG 6.34 70.9 {0%-30%)
bis(2-Chloroethyl) ether 1720 U 103 1240 UG/KG 443 72 (0%-30%)
bis(2-Chloroisopropyl)ether 1720 U 103 1200 UG/KG 433 69.7 (0%-30%)
bis(2-Ethylhexyl)phthalate 1720 u 103 1330 UG/KG 1.40 774 (0%-30%)
m-Nitroaniline 1720 u 103 1230 UG/KG 2.16 71.8 (0%-30%)
o-Cresol 1720 U 103 1200 UG/KG 4.46 69.9 (0%-30%)
o-Nitroaniline 1720 U 113 1310 UG/KG 4.54 76.2 (0%-30%)
**2 .4,6-Tribromophenol 3430 2950 3290 UG/KG 96  (20%-122%)
**2 -Fluorobiphenyl 1720 1150 1130  UG/KG 66 (25%-100%)
**2-Fluorophenol 3430 2460 2410  UG/KG 701 (23%-107%)
**Nitrobenzene-d5 1720 1130 1140 UG/KG 663  (21%-103%)
**Phenol-d5 3430 2480 2550 UG/KG 742 (25%-108%)
**p-Terphenyl-d14 1720 1330 1366 UG/KG 79 (31%-124%)

Notes:

The Qualifiers in this report are defined as follows:

A The TIC is a suspected aldol-condensation product

B The analyte was detected in both the associated QC blank and in the sample.
C Analyte has been confirmed by GC/MS analysis
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